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v AUTOPSY STUDIES’RELATING SMOKING, 
ATHEROSCLEROSIS, AND SUDDEN CIID DEATH 

. A number of resen reborn have investigated the cigarette smoking 
habits and'the cardiovascular pathology-of those individuals dying 
suddenly fronn QHD and of largo populations of individuals with 
and without histories of overt CHD. 

Spain and Dradess (275) recently analyzed the smoking habits 
of 189 individuals who died suddenly and unexpectedly, apparently 
irom the first acute clinicaliepisodes of CIID, The authors noted a 
dose con elation of a History of cigarette smoking with this type 
of sudden death and also-with shorter survival times following the 
acute episode. This association was strongest in those persons 
under 50 years of age. 

The authors also-observed that those surviving very short pe¬ 
riods of time showed a notable lack of intracoronary artery throm¬ 
bi at autopsy and that the frequency of thrombi present increased 
with increasing survival time. They suggested that thrombi found 
at autopsy may be the resuit rather than the cause of certain 
instances of myocardial infarction, particularly of lesions showing 
subendocardial necrosis. This finding is of significance in the study 
of the effect of smoking on myocardial metabolism and oxygen 
supply and demand rather than on thrombus or platelet plug 
liormation. 

Y/hile the autopsy study of Spain and Bradess {175) concerned 
sudden death among smokers, other autopsy studies from various 
countries have been directed towards the relationship of cigarette 
. smoking to the presence or atherosclerotic disease in the aorta and 
coronary arteries- These are concerned with the long-term effects 
which smoking has on the cardiovascular system and are sum- 
.marized in table 19. The studies of Auerbach, et ah (!£-),. Avtanr 
riilov, et al. (JJ) # Sackett, et al. (165) f and Strong, et ah (ISC) 
found that aortic and coronary atherosclerosis were more common 
and more severe among smokers than among,nonsmokers, Auerbach, 
ec al. (12) noted: that this relationship persisted when the cases 
were matched for both age and cause of death,or when the follow¬ 
ing cases were excluded ;:men with a history of diabetfes; men who 
r.ad died of any type of heart disease; and men whose hearts 
weighed 400 grams or more. Sackett, et al. (165) found that the 
severity of aortic atherosclerosis, as measured both by intensity 
and duration, increased with increasing use of cigarettes and that 
mis dose-relationship persisted when the patients were matched 
lor the consumption of alcohol. On the other hand, Vick et al 
1500) concluded from their study of accidental deaths in Chile 
that “no relationship between atherosclerotic lesions and 1 the use 
ot tobacco was discernible." Examination of the data (provided in 
■ graph form only) indicates that heavy smokers showed consistently 
nigher percentages of diseased areas than nonsmokers, but appar¬ 
ently these differences were not statistically significant when sub* 
.iceted to an analysis of variance. 

Thus, in addition to the acute effects which'smoking exerts on 
. cardiovascular physiology, cigarette smoking is associated with a 
.significant increase in atherosclerosis. 
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Chest 58(2): 107-110, August 1970. 
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Interpretation of Sudden Deaths. The interpretation of (175) Spain and 
Bradess is difierent from the original one by the authors. The last paragraph 
in the Discussion should be noted. 


o 


Discussion 

The current finding of an increase in frequency 
of coronarv thrombi with an increase in duration of 
survival fmniithe onset of the clinical manifestations 
of the coronary heart attack are almost identical 
with those of the stud> retried in TM31.- ; Regard¬ 
less of the interpretation of these findings, the fact 
that the results are identical in studies performed 
almost ten years apart would 1 support the validity of 

tlicse observation*.- Tin* onu ept that some vucrs ha- 
tiistn other than that the Jormatiouiof a new thrombus 
triu^erv the unset of man) coronary heart attacks is 
jf&iiti.nMaU'd and that it is during the early phases 
' of this "attack,** in progress, that arrhythmias or 
inctaNdic dcliciencies in the imorardiiirn disturb 
the hoiixxlyuainies of an already emharrassed coro- 
nary circulation to favor t!ie formation of a thmin- 
1ms in a vess'el previously compromised J»y atliero- 
Mlrn^ix. This additional obstruction to the circula¬ 
tion enhances .the-ischemia siiiliciontly to now pro¬ 
duce a tnmsmural infarct which otherwise nimlit not 
. have developed. W ith incmar ine time of survival! 
• amt with-the persistence of a myocardial metalK>Iic 
disturKime and arrhythmia. there is u Urea ter 
opportunity for Mich thrombi to develop. In this 
comi«*ctinn it is pertinent to note that in an experi¬ 
mental study on cabes the induction of prolonged 
ventricular fibrillation was accompanied by massive 
su!»end<xardial diima^e.'* No thrombi were present 
and tlx* severity of the myocardial lesi *his increased 
with the-duration of the experiment. 

With presently available autopsy techniques it is 
difficult if i u >t iui[*>\sible to obtain additional infor¬ 
mation for further sup[kut tor the concept of the 
secondary ori'aifi of many coronary thrninlu. Autop¬ 
sies unfortunately pros ide only one still picturenlbi 
priKi-ss which during life is rapullv rv o!\ ini;, chang¬ 
in'; ami dynamic. Tlie cause oiteii cannot lx- 
distiniiuiMniI from effect; lf ! there is to !x* confirma¬ 
tion or rejection of this coruepl it may have to await 
the lime when there will be enough cast’s from tlie 
mobile coronary rare unit experiences, who have 
been treuto! witlun the first »0 minutex of tlie onset 
of tin-attack und : who have survived for a sufficient 
length of time. It w ill then !*• possible to determine 
wlietlier tlx-ve survivors reveal greater or lesser num¬ 


ber* of traiisnmral infarcts than anticipated from 
experience previously. A significant decrease in tliis 
type of infarct which is usually . associated with 
. coronary tliromhi would contribute important Mill- 
port lor tlu* (oncept of a secondary development of 
. thi- thrombus after tlie onset of the attac k. Tlsis 
wouh! provide earh encouragement for intervention 
in an attempt to interrupt those processes favorim; 
the formation of thrombi] 

Tlu- findings also support tlie view tb.it ei^irette 
smokiie* exerts some if not its major harmful eifet ts 
on tin- acute clinical event rather tlun on the 
chronic jtlw-rocenic process. The fact tli.it f<’wer 
coronary thrombi were pn-sent in the more than nnr 
pack per cLi\ cigarette smokers can !h‘ e\plaun*d bv 
the olr**rvation that tlw-se arc* the verv civs with 
the sl«irt«-st survival and tlie mimU-r of thrombi are 
noted to iiKTease with Iim-tT surv ival. 

Tlie cases in this study were* drawn from .. 
overall c'ronp of oiK)consecutive Medical H\ainin« 
autopsies. The sinokini* history questionnaires li. ; 
Ikfii sent to the next of kin in all of these caw 
There were (if) percent respondents. However, th 
a*;e distribution; m*v ratio and causes of death v\er> 
similar iii tlu* autopsies w ilh respondents ami noim- 
spoudents. Hie frequency of coronary thrombi and 
duration of surv ival from onset of "attack" were ah i 
similar in tlu- respondent and nonrcs|)ondcn' 

* groups. Tlie sinokiiiu patterns of the Medical Exam 
iiier population as whole in tlie respondent Urouj* 
showed a ratio of I nonsmoker to IT more than 
cigarettes per day smokers. The ratio in the popul.n 
turn from which the Brookd.de Hospital aiitopsii-s 
were drawn was I nonsinoker t<i every 1.4 mon 
than -l) cigarettes jier day smokers. However, it 
should Ik- noted that no smokim.; comparisons were 
made in the study with the igrotip that survived 
more than ei^lit hours. Unfortunately. the nature nf 
the problem precludes sufficient huimIkTs of mon 
than cii;lit litMir surv ivors from a Medical Examiner, 
cast* study as they arc admitted to: the hospital and 
therefore iqiuti death do not Income Medical 
Examiner cases. At any rate, the selected population 
upon? which this study wav of necessity based, 
precliuli-v the uncomlition.il generalisation of lhes«* 
findings to the population at large. _] 
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Table 19.— Autopsy ttudies of athero»elero§ia 

(1'lgure* la pimtfcnff tr« number of InJitblJicU in that imttklhf ealegary) 1 
[SM = *nok«n Nil 'ss m>otrook«ra] 


7 ear. Auiopiv 

country. population 

ttlrrrnc* 

Wl!e«c J.vJ center mIIIc 

Ind I'Uir, male auto pitta 
1962. *t Nr- York 


CI(*n(U« par day 


Routine eilnlcal 
recurda of 
previous and 
present 
admissions. 


. MUM I 

. 19.1(132) 

.. 

. 


Seventy u/.aurtac arUroau The authors cone lilt da that flmoklwg data unavailable 

trope Average ifeipw average In 40 percent of cases, Iha for ICO cates. 

fit 40.2 19.• degrta of aelervai* at Each aorta specimen fIves: 


autopay o>aa comm 


an *'at*\»ruarleroile ace’* 


turtle with ate of patient, hr compaction with a 


(tu) \V ELENS, S. L., Plaik, C. M. Cigarette smoking and arteriosclerosis, 
^ Science 13S: 975-977} November 30,1902. 


r*(ar<Jle->i of anvikihg 
habile. In the cemainlhg 
40 percent there »• evi¬ 
dence that cigarette 
•moklng may be asso¬ 
ciated with an above- 
aver a ye degree of aortie 
ae kraal*. 


standard. If "kthero- 
sclerotic age’* wai found 
to be 10 year* more than 
real age, the aorta a a* 
said to show above- 
average acirroilj. * 

tp <0-001 comparing fl.9 
with 25-1 and 29.9 with 
13.1. 


Aoerbacb. 1.372 autopsies 


Interview with 
neat of kin. 


D*t}rc* e/ coronary artery aiAeroecierari* (overcil etfe- The author* conclude that 


adjusted rtiviLt ) 



1263, 

. U-S.A. 
(20. 

patient* in 

Orange, New 

Jersey. VA — 

NS . 

,Yo atArr*- 
ecicroeie 
..*.4 aoy 

SUght 

47.4 

Jfoderat* 

114 

XJeatu 

14.9 

*: . ' . • 


hospital for 
whom smoking 
habit data were 

Current 
elcaretta 
<20 - 

. .1.1(129) 

tot 

*7.4 

»1 

* 


•valuable and 

2 0-39 ... 

..0.4(293) 

IS. 1 

42.1 

17.4 



who did not 

>40 ..... 

,.0.4(144) 

14.1 

46.4 

44.4 


have overt CHD 
•tdeath. 


* Unless otherwise speeded, disparities between the total number of In¬ 
dividual* and the turn of the individual itaoking categories are due t n the 
•xcluaiow of either occasional, miscellaneous, mixed, cr ex-sraoken. 


the perevot age of men 
with an advanced degree of 
coronary atheroaeleroai* 
mi higher among ciga¬ 
rette a moke re than among 
fconemokcr* and that the 
percentage inereaaed 
with amount of cigarette 
invoking. Thia relation.* 
■hip persisted even i 
when ttiei were matched 
for ago and cauee of 
death. 


rvfer atice 

Avttndikv, 

1965. 

Kuaala 

0 * 1 - 


Awtopry 

populalttiQ 

259 male tod 

141 fetnaW 
autopalei. 


NS — mjiiiiuuhera | 


•olecUoa ClgarctUe per day "— 

I«ot speciflcd, Comparative iui «/ mean, area «/ atA«re*ci«rofw Urcme 
but thera were: m inner ccat of iffrcmjry arteries. 


193 total. 

Including 433 
male and 450 
female (white) 
patients autop- 
•Icd at r.ojnell 
Park Memorial 
HoapilaL 
JUprcsenU all 
deaths 1954-1964 
exclusive o f St 
male pipe and 
cigar smokers 
•ad 65 Incom¬ 
plete Aka. 


1B0 SM and 
120 NS. 


Patient 
Interview on 
admit i Ion. 


/Sight coronary artery 


£«/( eiJwiarv artery 


To«"~*(ilhoc gonchitiea that 
the worst change* were 
found in the left aod 


Causes of death l$-*Lbert>* 
aclerotle. 102-see Id ratal 
292-vario‘ju disease*. 



SAf 

NS 

SiS 

NS 

right coronary arteries- 

IT-test for aifnifeaoca 

40-34 . 

.ms(jo) 

1-4(31) 

14-4 

IS 

with lesa severe changes 

of difference between 

40-49 . 

.123.0(34) 

11.5(27) 

115.8 

44 

In circumflex artery 

means la significant 

*0-69 . 

.126.4(39) 

14.5(33) 

127.4 

9.9 

aod aorta. 

•t p<0.05 levct 

40-68 . 

.131.9(32) 

23.4(36) 

126,5 

224 



70-79 . 

. 41.9(14) 

11.7(36) 

24.1 

15.4 


s 


The results concerning some: atherosclerosis *r* given to 
form of figure presentation of ridit-aaaiysla. 


The authors conclude that 
among males. “...I 
large increase in thle 
peverity of aortic athero* 
aclcrml* occurred In the 
groups using either ciga¬ 
rettes only or both ciga¬ 
rette* and alcohol sa 
Compared with the group 
•star neither cigarette* 

•or akohol- . . there 
was only • sir. ail and 
Statistically Imigniftcaot 
difference between the 
group using cigarette* 
alone and the g roup uain g 
both cigareUe* and alcohol, 
..." lb* severity of 
•artic atherosclerosis 
Increased with increasing 
War of cigarette*, when 
measured both br in¬ 
tensity and by duration 
of smoking. 


1 Unless otherwise specified, d.iparities hclweec tne total number of la* 
dividual* and the sum of the Individual smosing caUguries are due to the 

exclusion of either occasional. iwlaceUaneoua, mlsed, or st-eraoker*. 
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Leb, G., Derntl, F., Kobis, E., Bikc, R. J. The effect of nicotine on 
effective a ml total, coronary blood flowinthe anesthetiied eloscd-chest 
do?:. Journal of Pharmacology and Experimental Therapeutics 173 
(1) : 13S-U1. May 1070, 


flow and myocardial metabolism. Circulation 15: 251-257* February 
1957* 


v Coronary Blood Flow 

v f 

Studies in animals and humans (tables A20, A21) have noted 
^iterations in coronary blood How (CBF) following the inhalation 
-l cigarette smoke or the administration of nicotine. Generali^', 

' *r.XD03ure of the normal subject to these agents results in« an in¬ 
crease in flow. Kien and Sherrod (772), Leb, et ah (725), Ross (72<?) 

And Blesa (ICO), Travel), et ah (7S2), and West et ah (20a), 

-vorking with normal animals* and Rargeron, et ah (17) , working 
Y/uh normal humans, have demonstrated this response. As with " ^ ” 
is* other cardiac responses to the administration o? nicotine it has <«« v Tiumi. J-. nnizu™. s. If.. Karp. D. Cardiac effects of. nicotine in the 

.tf.n found that the augmentation in CBF is most probaoly due to York Aca d C my of Sciences 90(1): 290-301, September 27,1950. 

release of catccnolhmir.es. Using instantaneous coronary arte- , .. Tu rtr „ w . t . n - _ _ ■: 

Aaifiow measurement in dogs. Boss and Blesa {ICO) were able to v Siegel. a., Ring. R. J. Effect of cigarette smoking on .coronary blood 
reproduce the effects of: intracoronary nicotine with the adminis- 
a-ation of epinephrine and were able to block the response to nico- 
rr.e by pretreatment with pentoiinium* 

The direct action of catecholamines on the coronary arteries 
::x not, however, be solely responsible for the increase in CBF 
:n with cigarette smoking; and intravenous nicotine administra- 
It appears that the catecholamine-induced increase in myo- 
. rdia! work and therefore in myocardial oxygen requirement is a 
.--requisite for the increase in CBF. Kien and Sherrod (112), 

*:r.z tracheostomized dogs, found that without blood pressure and 
. :«:ac output changes CBF did not increase following either the 
...illation of cigarette smoke or the administration of nicotine 
Intravenously, although GBF did increase following such changes,. 

Recent work by Leb, et ah (126) has utilized Rb 14 as a radioactive 
marker in order to distinguish capillary flow from overall total 
CCF. The authors consider that this capillary flow represents that 
portion of CEF which is effectively involved in nutrient and 
oxygen exchange. The researchers observed that the increase in 
effective coronary flow was almost proportional to> the nicotine- 
induced increase in myocardial oxygen consumption. However, the 
increase iff total coronary flow which may be due to increased 
myocardial shunting was far in excess. Thus, the increased work 
evoked by the effect of nicotine on the myocardium may induce 
local hormonal release in the myocardium: and coronary vessels 
leading to coronary vasodilatation and increased CBF. 

This homeostatic response to increased work appears to be fully 
effective only in the subjects with normal coronary arteries. Belief_ 

et al. (22), working with normal dogs and dogs that had under- (ss) Pellet. S. ( West, J. W., Muller. O. F., Mas'zoli, U. C. Effect of 


nicotine on the coronary blood flow and related circulatory parame¬ 
ters. Correlative study in normal dogs and! dogs with coronary in¬ 
sufficiency. Circulation Research 10(1) : 27-34, January 1962. 


gone either coronary artery ligation or artificially-induced coro¬ 
nary artery narrowing, noted that the increase in CBF following 
the intravenous administration of nicotine was significantly less 
among the animals with coronary, insufficiency. Work with humans 
discussed above has revealed a similar increase in CBF with smok- .. - ' 

Ing in normals. Regan, et al. (754) studied seven men with EKG- Fecan, T. J., Hellems. H. K., Brsc, R. J. Effect of cigarette smoking 

j- i j• »: j on coronary circulation and cardiac work in patients with arteno- 

■nroven mvocardial miarction and ccserved that cigarette smoke . .. ...... g. , , ; 4 . 

juuvcu & . sclerotic coronary disease. Annals of the New York Academy of Sci- 

evoked slight increases in myocardial oxygen consumption in only ^ €ncea 90<x) . IS 6-139, September 27, i960. 

three patients and: caused no overall rise in CBF. A number of ~ * ... f e . . _ . - , ' . 

Other investigators have noted that patients with overt; CHD do <"* w ;?- "&<*«**.■'». la. Socorr. L. A. The effect. of smoking 

1,1 ^ ^ . * . . ... , on the cardiac output at rest and during exercise in patients with 

not respond 1 toi the StimUiUS ot cigarette smoke as readily as do healed myocauiial infarction. Circulation 31 (1): 42-44, January 1965. 

normals (67, V*0, 7 £4). (149) Pentecost, IT, Shillingford, J. The acute effects of smoking on tnyo- 

Thus. patients; with compromised coronary circulation may rot cardial performance in patients with coronary arterial disease. Brit- 

be capable of increasing their coronary flow in the face of the in- ' wh Heart Journ * 1 2C: 422 " 429 > 1S£4 - 

creased demands of a myocardium stimulated by nicotine or ciga-^ff y * Russek, H. I.. Zohma.v, b. L., Dors ft* V. J. Effects of tobacco and 
rette smoke. In the normal state, the heart responds to increased !”° n J he p!" h J Journ ^ 0f o -- C Amer ‘ can Med * 

oxygen demands by increasing; coronary flow because even at 1 rest ' 100 * ‘ ° ' c ruary ao. 

OX>'gcn extraction is almost at a maximal level. Any further in* 

crease in extraction may pruduce coronary sinus pO, values incom- , ■ . 

patible with proper tissue oxygenation. 
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„ Njcotme on Coronary Blood Flow. In this section on Coronary Blood ^ 

suMerf 6 T* ° £ ^f Tette smokin S °r nicotine injection on canine or human 
subjects are described together, ignoring the differences between them. 

After describing the conclusion of (126) Lebetal., a concept is described 

induce S th 1 niC ° tme lncreases cardiac work directly, which may in turn 
induce the release of catecholamines. Leb et al. did not propose such a 

scheme and nobody else has until the appearance of the 1971 document. ' 



r HQur results show- that myocardial oxygen con- 
sumption incrc ;:C3af: : :r nicotine ndmbistration; 
this occurs 23 left ventricular v7ork ricc3. It was 
shown prcviou-ly tint nicotine aurm^nts the 
contractile state of the myocardium (Puri cl cl., 
19GS). The increase in myocardial oxygen con- 
rompticn.' h expected, since die- drug cugment3 
the contractile state of the heart and caraiac 
work (Sc ;r.c’ib!ick ct cl, 1CCS). As a result, the 
increase in r. ycexrdial c.yygcn demands arc tr.et 
by an increase in the elective corenary Car/. 
Figure 1 shc-rs that cap:!!-ry fiov/ increases al¬ 
most p:.hoardly to my:cardial cr/gen ccn* 

• sumption", v;hercr .3 tk; bcrcr:e in total coronary 
flow h far hi c:::: r of mycear." 1 oiryjen con¬ 
sumption; t* retails th?t ch::uve capillary 
)flow n: ;m-l by th: j ravlhcd is mere c!c 
feinted to myocardial oxygen consumption than 
is total coronary flow. 

The results reported; here do not permit any 
conclusions on the exact location of the action 
of nicotine. It is possible that nicotine, like nor¬ 
epinephrine, decreases coronary vascular resist¬ 
ance (Winbury ct cl., 10G5) ; this could increase 
effective coronary flow up to a limit, above 
which there cannot tike place any further rise 
in effective capillary flow as total coronary flow 
increases. Only direct observations ou the micro- 
circuhtiou similar to those carried out by Vv ay- 
land €t cl. (lf*G7) will permit more definitive 
conclusions on this pGint. 

Conclusions. Intravenous administration of 
nicotine (ICO prybg in ore minute) in the 
healthy, closed-chest, anesthetized deg caused in¬ 
creases in left ventricular work, in myccardial 
oxygen consumption and in beta eiTectivc (nutri¬ 
tional) ar.J total core r.ary flow. 

The increase in effective capillary flow to the 
myocardium after n::s:irie administration was 
fufdcicnt to meet mycaarJLil oxygen demands. 




Elective capillary flow appeared to be primarily 
regulated by myc nrdb.l oxygen consumption. 
The pro: :rt:er**l increase in myccardia! oxygen 
consumption; and . ffretivo c:yd!:.ry £:./ indi¬ 


cates that the ufcctivo capillary flow to the 
myocardium b clearly rahted to myocardial oxy- / 

gen- 
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Carbon'monoxide (CO) is a colorless and odorless gns. low 
levels of which have significant effect? on human and animal phys»*_ 

Olopy which are just now l»gionihg to be understood. According^* 
to. Wy ruler'and Hoffmann it is present in cigarette smoke t*7j);)\( , VNL«-it. E. L., Hoevmann, P.Tobacco *nd Tobacco Smoke. Stadir* in 

in concentrations of approximately 2.9 toS.t percent] The concen- Experimental Carcinogenesis. New York, Academic Fit**, 19 C 7 j 

tration of CO in smoke is subject to many, factors, among them 730 do . 

the type of tobacco and the porosity of: cigarette paper. The con¬ 
centration of CO in smoke has been found to increase significantly 
toward the last puffs of the cigarette. 

According to Chevalier, et alJ Ql). a concentration of appr&xi-' J^ Cheval in*. II. D;, Kmjmholz. R. A.,,Ross, Fj.C. R^ctia* of non- 


mately 4 percent CO in cigaretle smoke will produce alveolar level*. Wiokers t* carbon n-.onoxidi inhaliUon. Cardiopulmonary response* 

of around 0.04 percent which, equilibrated with hemoglobin, result V rc,t and during exercise. Journal of the American Medical A.SSO- 

Jn carboxyhcmoglobin (COHb) concentrations of from 3 to 10 per- datidn 198O0) : JOSl-lOot; .December 5,1D6S. 
cent. A number of investigators have compared COHb levels Vh> 

tmoVXTS and nonsmokOM. Co!dimith,and U«da* tgj reported! ft, Goiaaxm.. J. it.. l„oa W . s. a. C„b.„ m.™,,* ^ 

.the analysis of expired air samples obtained from 3.311 iongsnorc- Science iC2(33C!))c 1252-1359. December 20. 196 S. 

men. Using a regression analysis, they calculated the concentra¬ 
tion of COllb and four.dithat nor.smokers showed levels of 1.2 per¬ 
cent while those smoking over 2 packs per day had levels of G.S 
percent and I that smokers of lesser amounts had intermediate 
levels. Occupational exposure accounted for the mean nonsmokers’ 
level being over 1-0 percent^n unusual finding in comparison with 

other studies. Kjeldsen interviewed and obtained blood ^TP'Kjeldszn, K. Smaking »nd Atherosclerosis. Invtstifaticn* on the ,i E . 

. *amp1es from 931 CHD-free smokers and nonsmokers. The mean nificar.cc of the carbon monoxide content in tobacco fTr.oka m athero- 

COHb level for 190 nonsmokers was 0.1 percent while all inhaling rened*. Copcnh» c « n ^ Munksgoard, 1959. 145 pp. 

. *mokers had a mean level of 7.3 percent. All 410 cigarette smokers, 
regardless of inhalation or amount smoked, showed!a mean level 
of 4.0 percent. 

Carbon monoxide has many varied and significant! effects on 
. human physiology. An overall review of these effects may be found 
in ft discussion by Lilienthali (TljTh or more recently in an exten- (ftCT) Liuemtiial. J. L.. Jr. Carbon monoxide. Pharmacological Review l: 
ftive review by the United States Tublic Health Service National _>-* 324-354, iooOl 

Air Pollution Control AdministrationApart from its effects U S. Public Health Service, national aik ruLLuuuft uw. 


f) Goldsmith. J. It., L an daw. S. A. Carbon monoxide and human health. 
Science 162(;3£0)t 1252-1359, December 20. 196S. 


Atneroscierosi*. Investigation* on the sig. 
nificar.ee of the carbon monoxide content in tobacco rrr.oka in athero- 
genesis. Copenh» c < n ^ Munksgaard, J90J. 145 pp. 


red cell. New England Journal of Medicine 232(25); 14l4-ll2lj 
Jane 18. 1970. 


on respiratory and circulatory functiorTTCO has been found torr? TROL ADMINISTRATION. Air Quality Criteria for Carbon Mon. 
affect certain i central nervous system functions adversely. These oxide. Washington. UjS. Department of Health, Education and W«l- 

effects are probably due to interference by CO with the proper k fir/S' 10 ” C ° ntro1 Admmiitratl0n ?uMicat ion No. 

oxygenation and oxiditive metabolism of the tissue in question. * ' 4TC ‘ w * 

CO interferes with oxygen transport in a variety of ways. First, 
the* affinity of hemoglobin for CO is approximately 200 times 
greater than its affinity for oxygen, and thus, CO can easily dis¬ 
place oxygen from hemoglobin,! Second, CO shifts the oxyhemo¬ 
globin dissociation curve. By increasing the avidity with which 
oxygen is bound by hemoglobin, CO interferes with Oi release at 
the tissue level. This is of greatest importance at the tissue level 
where the oxygen content of the capillary blood has been reduced 
to approximately 40 percent saturation! Here the shift can sub- 
itantially decrease the oxygen tension supplying the tissues. 

Third. and of more recent note, is the possible interference by 
CO with the homeostatic mechanism by which 2, 3-dipHosphogiy- 

eerate (2,,3-l)PG> controls the affinity of hemoglobin for oxygen, bunk. H, F, Janw.. j. h. Control of hemoglobin function within th. 

j< un n and Jandl filiV have recently reviewed the various expe?' red cell. New England Journal of Medicine 232(25); H14-142L 

ments concerning this glycolytic intermediate. The question of Jane is, 1970. ti 

whether the low levels of CO present in the blood of smokers can . 

affect this homeostasis is presently, under investigation g « j * Eaton. J. W.. Weil, j V. Grovoi, R. F. Siudi** of red 

, , , , . . . .. • —-" cell glycolysis and interactions with carbon monoxide. -rr.OKing, and 

ftnd firm conclusions cannot bo drawn at this time. .Hifad*. Advance, m Experimental .Medicme and Biolcgy S : 95-U4J 

»' Apart from its effect on i hemoglobin aiimity, CO appears to ^ 1970 , 

Induce arterial hypoxemia, and this may act as an additionalicausc Oski. F. a., Gottulb. .a. Ji» Miller. tv. w„ UtuvoRiA-PAPAtropofLos. 

Of tissue hypoxia. Ayres, et al. <TC7 >) Observed unexpectedly that 5ti The ertect-, of!*l*o\yserati<&n of adjlt and fetal he-oglotiaon tk« 

exposure of individbais to CO suri.cicnt to raise their levels of «ymhk,i,^ur miiccii g.a^ip^n^hn.-ivcetate and ,t, m .:io con,*- 

COHb to between 0 and 10 percent was associated with a signifii 1370 ^ &ur,,al Cl * n,cil Inieuigation 49(2): 4uJ*407, February 

cant fall in arterial pO,. Greater fall in venous pO, was noted. Ayrei.' s. M.. Ciannelu. S.. Jr., Armstrong, R. G. Cirboxyhemoglo- 

but this was considered secondary to increased tissue extraction. ^ bin: Hemodynamic and rrspiraiory response* lo *m»M concentration*. 
In a rcMnl article. Brody and' Coburn |2> sunncsted^that thU V'&:o,r. J. I, S. Jn. 

COHb induced arterial hy|.oxcm.a «raa due to tile interact.on o£ a m>0carj , jl hc m«lio^.c » 

number of factors. These authors noted that in the presence of relatively small concentration* of carbcxyhemoglobin* (COHB). Ar* 

venu-artcrial shunts or of arv imbalance in.the ventilation-perfu- ehivc* of Environmental Health 19(4); 639^709..April 190ij. 

ftion ratio, the shift in the oxyhemoglobin dissociation .curve in- Brody. J. S.., COatUN. R. F. Carton monoxide-irduce-i arterial hj^poxe- 

ereased the alvc^.ar-arterial O: gradient and resulted in arterial Ima * Sc»«n« ib-MSBas): I297-129S, Jun« 13, 1969. 

► hypoxemia. The presence of shunts ai small as 2 percent of cardiac 
output a 3 well as of approximately 10 percent COHb was found 
to cause an increase in the gradient Such ventilation-perfusion 
(V/Q) abnormalities have recently been noted even in asymp¬ 
tomatic smokers (ace Chapter on Chronic Obstructive Oroncho- 
pulmonary Disease). The increased'levels of COHb found in the 
blood of smokers may interact with these V/Q abnormalities to 
further decrease available oxygen. 
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In norma! individuals, coronary flow can increase to meet the 
increased oxygen demands of a stressed myocardium (as that 
under nicotine stimulation), whil* in imlividtiaib with severe CHD 
coronary flow cannot respond as readily, In such cases, myocardial 
oxygen extraction must he increased above the; almost maximal 
extraction found at rest. Any interference with arterial I oxygen 
levels or hemoglobin affinity could very well decrease available 
oxygen supplies below the level required I for proper tissue func¬ 
tion. That this occurs is suggested by the experiments discussed 
. V below. v. 

■ Chevalier, et alj l exposed 10 young r.onsmokera to CO con- 

. - centrations sufficient to induce COIIb levels of approximately 4 
. percent. Taking measurements frontiblood specimens obtained at 
/ ^./cardiac cathcterizatidn under resting and!exercise conditions, the 
authors noted that the ratio of oxygon debt to oxygen uptake in¬ 
creased significantly under conditions of increased COKbv Accord- 
««■ Itiff to the investigators this implied that the same work was being; 

done at a greater metabolic cost. These same authors 
• had previously noted similar findings among smokers and oosier^ 

V mat cessation of smoking was associated with a significant im- 
—orovement in oxygen debt accumulation. 

• - More recent work by Ayres, et al. (H) has focused on the dif- 
nerence in response to CO'exposure between 7 normals and 4 pa- 

— uents suffering from iCKD (proven arteriograpnically). The induc¬ 
tion of &COHb concentration of approximately 9 percent: in the 

.-.normals was followed by an increase in coronary blood flow, a 
» • -y«crease in hemoglobin-oxygen percent extraction and no change 
r . Jn myocardial oxygen consumption, coronary sinus oxygen tension, 

i_and lactate and pyruvate extraction ratios. The induction of slmi- 

•. .jar COIIb levels in the CHD patients was followed by no change 
coronary blbod flow, a decrease in the hcmogldbin-oxygen ex- 
_—iraclion ratio, and no change in myocardial oxygen consumption. 
—-.rxiowever, these patients did manifest a decrease in coronary sinus 
pO, as well as a decrease in lactate and pyruvate extraction. The 
-—miter measures indicate that the myocardium was functioning 
. ■-'■binder hypoxic conditions. Because the coronary flow could not in- 
„-i-s:rease and because the myocardium could not extract 0, from 
-x-ixibOi which was unddr the influence of CO. coronary sinus oxygen' 

__tension decreased to a point which could inactivate certain oxida- 

r. .-ive enzyme processes. Thus, the myocardial function of persons 
_ . .\rith CHD may be unabli to compensate for the stresses induced 
. *'7T smoking. 

Although COHb levels resulting from the CO present in the 
atmosphere during periods of high air pollution are much lower 
.__tsan those due to the ir.h 3 I 0 .tion of cigarette smoke, these concen- 
.. nrations of COIIb might contribute to the manifestations of CHDj 

-^ohen. ct al. (££)> studied!the case fatality rates for patients ad- 

..flirted to 35 Los Angclts area hospitals with myocardial infarction 
-— 1 ^: relation to atmospheric CO pollution. The authors observed an 
_—^creased MI case fatality rate in areas of increased pollution, and 
. . _ct-n only during periods of relatively increased CO pollution. 

: » .jin area of interest which has been discussed in previous reports 
« M=:scern3 the presence of.hydrogen cyanide in tobacco smoke. 

: z.according toWyndcr and Hoffmann' (-Jd), the amount present 
-granges from 11 to 32 micrograms HCN* per puff. It is known that 
: sjjmificant amount of th : a matcri.M is . detoxified to thiocyanate 

„^ra excreted as such in the urine or saliva; However, cyanide is a 

- . :v:ent inhibitor of:oxidative metabolism. Such inhibition of myo- 
. —.grcial oxidative metabolism may. be of importance when combmed 

•an the other factors mentioned above which tend to decrease the 
—gen supply available and increase the need for oxygen on the 
..._rn of the myocardium,) 
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nbf? KAUMHotZ. RJ A., Chevalier, R. B , Ross, J. C. cardiopulmonary func- 
V ' tioti in young smokers. A comparison of pulmonary Junct:on measure¬ 
ments and some cardiopulmonary responses to exercis* between a 
group of young : smokers and. a comparable group of non 1 maker>. 
_ Annals of Internal Medicine 60(■*): 603-610. April 1D64. 
^ffSl/KRUMHOLi, R. A . Chevalier. R. B., Ross. J. C. Changes in cardiopul¬ 
monary functions related to abstinence from. smoki.-.?. Studies in 
young cigarette smokers at rest and'exercise at 3 and 6 weeks of 
abstinence. Annals of Internal Medicine 62(2): 197-207 y February 
1965. ^ 
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IJU) Cohen. S. Deane, Goldsmith, J. R. Carbon monoxide and sur¬ 
vival from myocardial infarction. Archives of Environmental 'Health 
19(10) 510-517, October I960. 
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Effects of Smoking on the Formation of __ * • 

Atherosclerotic Lesions f ^ 

A number of autopsy studies have demonstrated a significant 
association between, cigarette smoking and the presence ox aortic 
and coronary artery atherosclerosis, even in men without a his¬ 
tory of clinical 1 CUD. The possible pathophysiologic mechanisms 
for the atherogenic influence of cigarette smoking are discussed 
in this section. 

* A number of investigators have studied the effect of nicotine : 

administration, either subcutaneously or intravenously, upon athe- - ^ v’V- 

rosclerotic changes in the aorta and coronary arteries of animals ‘ ; • ■ T \ 

(table A23). When administered alone; nicotine induces certain 
necrotic changes ini the arterial wall* However, in combination 
with the administration of increased amounts of cholesterol in the • 

diet, nicotine aggravates either subendbtheiial fibrosis ( 75 ) or Gros*soceat, Y. t Angufra, g., Lellouch, J., Jacotot, B., Beaumont, 

definite aU.erOinatbus lesions (iS, 75, SO, ISO, 178). Studies by J.-W Patois, E„ Manuk E. L’intoxication chroninue par !a nico- 

Cl.oi 1 US) and: by Wenzel, et ai. (jW) did not demonstrate this t”ur “ ^ “• 

... * c sur upuietni**. (Chronic nicotme poisoning in the rabbit on a 

synergism between cholesterol and mcoane. ^ cholesterol diet. Effects on the wall of the aorta and on lipidemia.) 

The other major cigarette smoke component under discussion ^Journal of Atherosclerosis Research 5(0):: 201-301, 1065. 

in this chapter, carbon monoxide, has also been recently implicated ^. Z ’, GOl *^ KI ; Kelra, M.Wpiyw nikotyny i 

in atherogenesis. Table 24 presents the studies which'have related 


exposure to CO in combination with increased dietary cholesterol 
to both macroscopic and microscopic aortic and coronary athero¬ 
matosis. Astrup, et ah (10): exposed cholesterol-fed rabbits to CO 
continually over a period of up to 10 weeks. The experimental 
group- showed increased aortic atheromatosis over that shown by 
the control group, also cholesterol-fed. Kjeldsen, et all (J14) 
observed that exposure or rabbits to increased oxygen concentra¬ 
tions significantly reduced the amount of cholesterol-induced 
atheromatosis in rabbits. Most recently, Webster, et ah (204) have 
extended this research to primates. These investigators found that 
cholfcsteroUfed squirrel monkeys developed significantly more 


kofeiny na rozwoj: miazdsyey. u kralikow. (The effect of nicotine and 
catleme on the development of arteriosclerosis in rabbits.) Ann ales 
.Lmversitatis Mariae Curie-Skladowska; Section D: Medicina 14 (°0) • 

/, v 3S1-206, 1959. ' 

\SO\ Hass, G. M., Landerholm* W.. Hemmens. A. Production of calcific 
athero-arteridsclerosis and thromboarteritis with nicotine, vitamin 
D, and dietary cKalesteroL American Journal: of Pathology 49(4)- 
- 739-771, October 1900. 

faoy Maslova. K. K. The influence of nicotine on experimental atherosclero¬ 
sis. Bulletin of Experimental Eiologyand Medicine 41: 20-23. 10'0, 
(173) Stefanovich, V., Gore. I., Kajiyama, G., Iwanaca. Y* The effect of 
nicotine on dietary atheropenesis in rabbits. Experimental and Molic- 
ular Pathology. 11(1) : 71-31; August 1069. . .. 

vjzy Choi, Y. Y. Effect/of nicotine upon cholcsteroI-indUced atherosclerosis 
ln ra bbits. New/Medical Journal 10(7) : 635-C93. 1967 
coronary artery atherosclerosiswvhen exposea intermittently to CG rw .v J - - - _* * J ::'* 

over a 7*month period than when exposed only to room air. teroUnduced’ A *’ Ki ^ il ’ D * of n ‘<»tihe on choles- 

^ „ teroi-induced atherose’erosjs in the rabbit. Circulation Research 7* 

Recent discussion has centered on me mecnamsms wnereoy GO ^_ 256-261, March 1959 V 

“ n induce these changes (5, Si*). Astrup (3), referring to pre- Astkuf , p ._ k .. Wanstoup . j. Enhanc! „ c in)Wc of „ rbon • 

VIOUS experiments in humans which had shown increased vascular — monoxide on the development of atheromatosis in. choltsterol^d 
permeability for albumin upon chronic exposure to CO (11) , con- , rabbits. Journal of Atherosclerosis Research 7: 313^-354, 1967, 
aiders it likely that this increase in permeability allows for in- AsTP ' ul ; p -« v/anstbuf, J. Reversal of rabbit 

creased'filtration of lipoproteins into arterial walls. This* he con¬ 
siders, is a primary cause of intimal and medial lipid accumulation 
and, therefore, or* atherosclerosis. 

Another point of view has been stressed by Whereat (212), who 
considers the filtration theory to be an inadequate hypothesis for 

mural lipid accumulation. The author notes that when the oxida^ 
tion of the pyridine nuciectide, nicotinamideadenine dinucleotide 
(NAD), is impaired, the reduced form of this nucleotide (NADH) 
provides an essential factor for fatty acid synthesis. Fatty acid 
synthesis in the aorta and heart is carried out by mitochondrial 
enzymes whose h yd he gen donor is NADK. Substances which slow 
Or impair the reoxidation of this compound tend to increase mito¬ 
chondrial fatty acid synthesis (and decrease fatty, acid utilization) 

In the arterial v/all. Carbon monoxide prevents this oxidation proc¬ 
ess both directly and indirectly. Indirect!y, it decreases the oxygen 
available for diffusion into the tissue. Directly, carbon monoxide 
can stall the process of NADI! oxidation by combining with cyto¬ 
chrome oxidase. Further research is required into this problem, 
particularly in view of the fact that cyanide is also a respiratory 
chain inhibitor and thus may also adversely affect arterial wall fat 
metabolism. ; • *' 


hmrexia. Journal of AtheroscIerosirEeVearVhqVf^'lT^ & 
173, Scptember-Octobcr 1969. ■ 

:*i> WEBSTER. W. s., Claoksox. T. B.. Lofiasd. H. B. Carbon monoxide^"* 1, , 
aegravated athcrosrleroiis in the squirrel'monkey. Experimental and ' 
Molecular Patholn^v 13(ill) :: .V*-50 tf)?o. J. \ 

° f hypoxia and: of carbon monoxide exposures on J 
of ,nt «" al »«»«»«. 7US ): 

Whereat, A. F. Is atherosclerosis a disorder of Lntramitochondrial " ' 
respiration? Annals of Internal Medicine 73(1) : 125-127, July 1970. J '1‘ 
Astuuf, P., Pau.ii., H. G. (Editors). A Comparison of Prolonged Kx* 
pesure to Carbon' Monoxide and Hypoxia in Man* Reports of a Joint 
Dantsh-Swiis Study., Scandinavian Journal 1 of Clinical and La bora- "* 
tory Inx'estigation 22 (Supplement 103) : 1968. 71 pp. 
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Atherosclerotic Lesions in the Rabbit. 
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The conflicting results reported 


' by (207) Wenzel et al. and (178) Stefanovich et al. need some explanation ■ 

because the emphasis differs between the two. Wenzel, in addition to gross ’;S'■ 
examination of the aorta also stressed the animal with ergonovine to induce vjiv : f,, 
• ;i^>1)< ’ abnormalities in the ECG. Stefanovich analyzed cholesterol in the aorta and 

. found that the level was lower in the nicotine treated rabbit. There are , A 

. numerous problems in using cholesterol fed rabbits, yet this is the animal which 
serves as the basis for the claim that smoking causes atherosclerosis. '' 

•. Note the differences in conclusions between Wenzel (top) and Stefanovich (bottom). 
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... - /v summary ’ •' ’• 

C<** albino. fetn-ih*« r-n a vh-i^t«T.I <1* I d.-t <ihd fmrtied n;i * 

ra^/k^ 5 dav* a »«-<•* P* b »M-ks» dvfr t <iknirf -v^' *d of the * 

i** (9.V, va S.T', k in the aorta than'raMiit* on a cholesterol diet alone. In both .«<«**‘fed and cho- 
ieMerob fed animal*. nic*>tine produett! nn increase in aortic trijjKceridc* and a decrease in the free 
choioternl. omtent. An incrertM- in ; ph»siholifiirf». fKirtiaiUrly in lecithin and cephalih. wait nb- 
M*r\ed in the cholester«»«-fed nthliit* treated with nicotine. Anrtic'acid mucnpoK^ccharide com- 
j*-i!i«*t did n»< exhihit unv siiniihrant change*. fnlKming nictHine treatment. 

• In experiments in t tfm. it shovui that heparin and nicotine fnrm a relatively stable complex, 
in a molar ratio of about 1:1M:; nic«»tine aU» inhibit!* ihe hydroKsb* of ‘"C-bbeled tr-udcin in a ho- 
m^enate from rabbit aortic ti~ue. It is Misled that some of t he hioh^ical etrects of nicotine may 
be the result of a complex formal ion between nicotine and heparin in tito. 



• Si mm mV 

t*r«»l||»-» «»f ft*ii;al»- alliiiit* rabbit* " •'** 
minister* *1 , |i*»b ^T. ro|. iui-oMn*-. an-!. * : *" 

♦ I»».b*xt 4 -r*»l for a 'Jl .in k |»»*ri***l ! i 1 

I Mm *»f tli- 

ll*»t ^iiMiiti.-atiTily arf-t-f Iwn|v V, 

•*h**!*-*»•• r**l *.r lipid .«r *-?’' **• 

ill ll** T‘!;||M ■ •**t4« l: 1 1* •!. * 

Tin* i»i***ain-- . b..b"*r.*r**l j** ■*. 

.iratvfl jrmiler mortality, a% well irrealor 
.ii*HiIr*H*Hriilioi;ra|iliii* and |iallii«lo*fiit rvidi'tin* 
of . afdia>* iiivulvi*tia«nt and |»eri|tlii*ral vascu¬ 
lar »*liaii'/t*s. than did tlm »*||o|i*Ntcro| nr ui»**»- 
Unc oroiipv It ix tf'^fi'd that I lie euiiibt- 

nation of nirolim* and i*h«»|ir>i»»r l n| pro.Ilh-is a 
*.»;• Ii*»ViiNi*ular intenn-fion. 
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Smoking on Thrombosis 


In the study of CHD. a number of investigators have turned 
attention to thrombosis because myocardial i infarction and 
coronary death frequently Tcciult from thrombotic events. 
*4-*. thrombus may bo of either grosior microscopic dimensions, and 
minute thrombus at a strategic site may precipitate a fatal ar- 
■■ ' ^ ' —rhy+hmin, However, thrombotic a;nd prethrombotic states are dif- 

Acalt to detect except when gross, and the emphasis has been pri- 
^ "rv-'r- ■ >■■ V. rn^rily on factors which can be studied conveniently. Coagulation 
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/HO). Mutriir* K. A, Thrombozyten, Thrombbs* und Gcrinnnng. (Thromho- J 
V> —cytes, thrombosis and clotting.) IN: Schicvcibein, H. (Editor). NC-.o- 1 
tin: Pharmakologic und Toxikologi* des Tabakraucr.es. Stutter;, 
(West Germany), Georg Thiem* Verlig, 1968. pp. 178-192. 
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The Effect of Smoking on Serum Lipid Levels 
•;&*’’ 1° the discussion concerning the epidemiological aspects of CHD, 
It was noted that increased serum cholesterol was a significant 
Jf.'X-'sffi/.'S :. “ risk factor for the development of overt CHD. Serum triglycerides 
* have also been related to CHD incidence. Of concern also is the 


.... 'Immediate effect which cigarette smoking has upon blood lipid 

''4?$'■ 1*WV:levels. ✓... •'••■•- • ••..■ ‘ -..4- v • - rJ 

^ i'y^ U^L The studies concerning this immediate effect are presented in 

; tables A25 and A25a. The table is divided into a section concern- 

rj • : -v *7 tog studies on humans (table A25) and one concerning studies 
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utilizing animals or in vitro systems (table A 25a). Although no 
consistent response was noted for serum cholesterol, serum free 
fatty acids were found consistently to rise following smoking. As 
with other cardiovascular reactions to nicotine and smoking, it 
appears that the fatty acid response is also mediated by catcchoL 
amine release. This relationship has been observed in a number : 

< „ Jr .. of experiments by Kershbaum, et al. (105,106,108, ,109.110 ) andr_^ mhbaum^ Bexlct. s., Huujatashi. M., FciK*t*c, L. J 

' Klensch (ilS): That nicotine is primarily responsible for this rise mobiiiTatiln Nicotine excretioi., Ut* fatty a-l 

^ ; may be seen by reference to the study by Kershbaum, et al. (105) ^ Medical Association 201 ( 7 *)^^ Jour7 “ l of th# Am-ci- ' 

^ < ^ In which lettuce-leaf cigarettes of minimal nicotine content had afiot) axsshbalmj torucr, 3* Jimexo. ) Teinb 

4 . negligible effect upon scrum free fatty acids in comparison witt^ effects of cigar *nd cigarette smokinr^on »h 

•4;^ - that of regular cigarettes. ^ eatjcMa^"* ^erotion, 

While attention has been centered upon nicotine as the ageny/Jj, KlrsmIavm' a ViiSr* 0 !*^^ J 

- / . - Inducing the immediate increase in serum Hpids, recent studies nicotine- induct hj-pertip.demi* by anfi-ad r™rie 

have been iconcerned with the effect of chronic exposure to carboi --- of Aihci- O .<clerosis Research 6 -. 52Z-5ioj i960. 

> ; - monoxide on serum lipid metabolism. These studies are listed in(^*^>. Kersh*acm. a.. Khorxaxoiax, R. Caflan. r. f.. Bcllct. s. F r --. 

. . / table A 26. Among rabbits fed increased amounts of cholesterol. *® c ’ J - The role of catechols mines in,the free fatty a C .*d reit-- 

**■ ; . . * , /7'. “ cigarette smoking. Circulation 28(11 : 52-57. July 1963. 

, •Mm observed sisnificont incrooses in cholesterol' and triV^' fa« r P «"Vf- 

riyceride concentrations in those exposed to CO versus thos- »t tissue «>. din ami in th« isolated perfused docVimb Ci 




rT~T~maintained in a normal atmosphere. 


euldtion -ICf4. Supplement 21 : 20. October 1DS7. 
Ml*) KiENSCH. H. BIot-KatecK'-imire ond -FetUauiVn b«Vm StrLs dorch 
lUuchen und durch korperliche Arbeit. (Blood eatecholamines and 

t&XV i 9 4 * tf '” mduced by imok< *«d «em«.) Ze.Uchrif* 

fir Kreulaufforschung 55(10) t 10JS-1014. October 1966. 
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Other Areas of Investigation ■ 

. Certain other aspects of cardiovascular pathophysiology- may be 
:uf importance in the relationship of smoking to CIID. Glucose me- 
.xabolismand insulin response, when altered, may alter myocardial 
! .response. Thi-i topic has been covered in detail in the I9GS Supple- 
rxnent to the Health Consequences of Smoking; (jI3J).Also, varia- 
; .*lons in blood hcnioplobin and hematocrit may adversely affect 
•coronary blood flow. A number of studies showing a possible rela- 
;nonship of smoking to hcmoeonccntration have been reviewed pre¬ 
viously (191,192), and the reader is referred to those discussions. 
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Cerebrovascular Disease 


'-2 SH B 

Ipsay! 




4fll§l 


- i"* 

\V’ :4-/w' ~ ' .jS ■ . - 

'J*r44-. 


> > The term cerebrovascular disease (CVDj refer* to a number of , ^ . *" ** *• 

^Tg£k: ralcrcnt types of vascular lesions affecting the centra! nervous . .: : * 

r 4.;^^'^'rrstem: subarachnoid hemorrhace, cerebral hemorrhage, cerebral .'." •• •...,;; -- " ! 

:.;;;tf V "J^^-A^'sajbolljun. and thrombosis (ICD Codes ;»:i0 to 331); In 1067 in the •':' _ / '.^r" . ‘ 

- nited statei * a total of 9:1,071 males aud 100,113 females were ' '/' C \. > ' ' ‘ ' >!'? •'. ,.J : y. / ' <i 

■ as dying:from CVD as the underlying .cause UOO), .:Vv> •;. -v ‘ •• ;7\\ 

1 E P idcciioJ ^ ic * 11 studies indicate that cigarette smoking is asso-‘ ;;' v - • •;. ^ ' 7 . ./.. ' -/J&'.V- . ' .' 7 , .V ‘ v '7 ; 

vtth increased mortality from cerebrovascular disease, * ' ' .*.:• * •>•• • . 3 .; 

'f^WW^etherCVD is listed as the underlying or as a contributory cause •• «:''•' '- .v •; 7. ; " • . 1 \ . ..■<■' . ?.* 

e * dcath * TaWe 2S presents the results of the seven major epidemic 77 ' ^v-Tj; 4 " : *^ 4 . *>•■■' • 

W^i/>ik^SfcSY^S °t°sicai studies. The smoking .of pipes and cigars docs not appear . - ’ ' : ' 77-7 -'’ - V *7. 

increase siCTiitlcantly the risk of dying from CVD. The impor- ‘ '• 7-y ?■/.’■ ■ - 7*7 -"' ' 7 - * v -.' 

tance of high blood pressure and diabetes as risk factors for mor- ‘ v ' 7 7$’ • ;■; 

from C '* D has recently been noted^^by Hammond and Gar- ■■,^ • ;;*• g~\: . •••..'* . j... 

finkel (7ff). The data from their study, as presented in table 28, _y . . ‘ 

fE.*v^ t •indicate that the mortality ratio for cigarette smokers is 4' ‘ r . : '‘r -> 

£rcater for persons under 75 years of age than for older "E. v ^ W P? : - 

Many of the Pathophysiological considerations discussed in the ' v;. ‘ - 

“ cUoa * waccrning CHD may also pertain to the relationship of ’* /• •:';• " . i-v’.";-*/-. - 

. r '* • ro0 ^ing and GVD, particularly cerebral infarction. 5'v-y . . 

: T ; ' **'• ' In a study reported by Kuhn (I27)i 20 habitual smokers re- <***> Kuhn, R« A. Mode«f action,cf tobacco smoke inhalation «po« the rer- 1 

: 'l ■'• frained from smoking for one-half day, and base line retrograde bral circ ^ ,allOT »- Annaii of the New York Academy o 1 Science 

cf ' - ■ •• krarhinr^bral annownma ^r, bbn- tW ^ <Article t) : 67-71. March IS, 1»G7. . ,_. 


' •' •; "7s*<. 





sections concerning CHD may also pertain to the relationship of 
i smoking and GVD, particularly cerebral infarction. 5'vy 

■ In a study reported by Kuhn (127), 20 habitual smokers re- 

^i^V'Vrfcained from smoking for one-half day, and base line retrograde 
7*y * brachiocerebral angiograms were taken; they then smoked one 

' - f Cigarette, inhaling deeply, and had repeat angiograms., Those over 

*: - r cn _ u _---i_»;_ a__ 


^V’’ ®0 years of age failed to have significant acceleration of flow as 1* . - * 

4*-' ■ -■ - d « non ^r,ted in carbon dioxide inhalation experiments. v .. ^ : 

[fjyj-'y -V M° re recently, Miyazaki (JJ2) studied the effect of smoking ll3S ^ Mrr/zaiti. if. Circulatory effect «f cigarette smoking, with special rr 

-j • . 7 .• *** ccre ^ rai circulation, of 12 moderate/heavy cigarette smokers prince to the effect on cerebral hemodynamics., Japanese Cfrccla:- ; 

V^- '.r .'-** measured indirectly using an ultrasonic Doppler technique to (Journal 33(9); 907-912,September 19C9. . 

*/v4*; / ,r vA record internal carotid artery flow’. Measurements were made be- ‘' ; 

‘ tore and after ordinary smoking and showed an increase in cere^ r 

f bral blood flow and a decrease in cerebral vascular resistance in 'Av-. '. - . : .•>••• 

‘ - 7'^ subjects. Ko significant difference in- response was observed - V ' . ' f:\ ’ . 

rt l^S^J^between the4 younger and 8 older (over 60 years of age) subjects. *7.. ’ W.-7 ■*•• .*• ;-.v-,V. 

research is needed to clarify the role of cigarette smoking ” ,• /. 

: bi the acute pathogenesis of CVD manifestations. However, the * '.- . k ‘ vV 

chronic effect of smoking upon the cerebral circulation (partial- ~ ^ 

*&%&jJ*±**^ • , T y X v ■ r ‘"' r Urly its extracranial Iportion) is likely to be similar to the effect . ' - ;: ? . v ..’^ ''v ■"••; -V'- 

;i. - 4 " ** ••’ • of smoking upon the aortic and coronary atherosclerosis. ••• . ' ' i‘ . ,..4 




W*y?m' X-v 

* " ‘ 2 ^' v ^ 'V :‘ti >P'Si«'■ 

; ■ ' ,<> a> 7<.-' *•£* : f t r 7 ;* - 
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Kon^yphilitic aortic aneurysm 

Aortic aneurysm is an uncommon but not rare cause of death. 
In 1967 in the United States, a total of 8.443 men and 3,173 women 
were listed as dying from aortic aneurysm as the underlying cause 
US*)- Cigarette smoking appears to increase the risk of dying 
from this disease, perhaps by promoting the atherosclerotic proc¬ 
ess which underlies this type of aneurysm. As illustrated in table 
29, the mortality ratios for cigarette smokers are high relative to 
Other cardiovascular diseases in which smoking increases the risk, 
•nd the risk increases in proportion to the amount smoked. 
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Table 24, 

Experiment* concerning lAe atherogenic etfeef of carton monoxide txpoturt an</ hypoxia 7** 

Author, 

>rar. 

country, 

reference 

Humber and 
type of animal 

Procedure 

Raauha 

Aatrup 

etal. 

1047 

Denmark 

(10). 

34 female 

albino rabbit*. 

Keg-ilar diet plu* 1 percent 
chwwslerull 

l. U2) eontroLi 

II. (12) continual exposure to 
carbon monoxide:: 

0.017 percent for • week*. 
0.035 percent for 2 we.-k*., 

The experimental (ruup ex^aed to carbon ftannoatdk abowed locrtueJ macro, and 
microscopic aortic atMeroimaloaia over that ahnwn by control antmaia. Mlcro- 
icopic exarr.l nation revealed intimat llpotj deposit loci limited id omitritun by 
tb* Internal elastic membrane. Coronary vewef* vert found to ahuw aicvllar 
changca. Carboijrhemojivbln (COHb) l4v«L* averayed 15-13 percent during the 
flrat t week* and 39 percent during the final 1 week#. 

JCjeUstn 
rt aU 
1049. 
Denmark 
U42). 

24 ttitralnl ntli 
albino rabbit*. 

Regular diet plus 2 percent 1 
ch^’r-tfcol* 

I. (Jt) conlrtL 

II. (12) continual exposure, 
to hypoxia: 

10 percent 0j for 5 week*. 

1 percent 0^ for 2 week*. 

The experimental group expneej to hypoxia showed Uicreaied macroacople aortic 
ttherufratcei* ovt-f that ahown by eontrol animali. Micrneeopiir examination re¬ 
vealed more Inlimal and auhlMimal ilipid deposition In the aorta* of the expoaed 
rabbit* than la i tboee of the nonexpoted. The total■ amount of cholesterol de- 
poaiteJ In the aorta* of the experimental group wu three time* higher theta la 
those of the control group. . 

Kjekiven 
•1 aL. 
1949. 
Denmark 
Ml 4). 

24 e*U rated mate 
albino rabbiL*. 

Regular dirt p!u* 2 percent 
cboleateroli 

I. (12) control. 

1L (12) exposure to 23 percent 

0 3 for 10 week*. 

Id sc roe topically, the experiment*! group showed significantly fewer atheromatous 
change*. Microscopically, the experimental group showed significantly let* aortic 
intltaal! lipid deposition. 

Webster 
«( * U 
1170. 
U.S.A. 
<»4>. 

22 female squirrel 
monkey*. 

Diet containing 0.5 percent 
cholesterol and 25 percent fat: 

L (10) control 

1L (12) experiment*Uy exp<7*ed to 

290-309 p.p.m. carbon monoxide 
• lor 20 hour* per week for 7 

month*. 

The experimental group exposed to carbon monoxide ihowed a greater mean per¬ 
centage of coronary arteries with atherosclerotic lesion* and non lumen oeclilt- 
alon among the aiTeetrd arteries. There were aiign:(leantly more CO-treated 
monkeys than control monkey* having 35 percent or mare apparent athero¬ 
sclerotic stenosis among the aTected arteries. Aortic atherosclerosis wan appar¬ 
ently not aggravated by exposure to CO. COHb levrb at the end of each espoaur* 
period averaged 14-24 percent during the final 24 week* of the experiment. 

Vtr> *«»*!». K, Asnup, P. Enhancing influence of art*. • 

f -°"i ^ e . O t Vel0p!nCnt of at - K - eron atosjs in eh ole sterol-fed 
rabbits. Journal of Atherosclerosis Research 8(5) ; 825-845. 19CS. 

3 

• 


( It f 1. 1 i - * ■ -i"*‘ /!-..•( «l *<..*».*.* * *;• >*J 

(Itutlalllf tallirt-acluil numWr of di-alhs alilown In parentheiei )* 

ISM — amoken N3 = non ■ moke raj 


PROSPECTIVE STUDIES 

• Number cf 

Author. r«Uom- deaths due Ripe* 

year. Number and Dsta up ioCVU h Cl*arcttea per day ard 

'gmmtry. type of collection year* underlying «I*ara 

reference pop *.;i lion cause 

Hamn.or.d 117,765 white Questionnaire ISg 1,050 NS ....*...1.00 (164) 

tad Horn, male* in 9 and follow- Cigarettes 

ItSJ. state* 50-4# up of death SX ...tESO (656) 

• U-S-A. ynnot i{«, certificate. Other SM ..US (2 30) 

(If, m), C*o*ftU a »nig 

<10 1*4 (4l| 

10-20 .1.44 (140) ^ . ,, 

>20 ......-E4C (IS). 

DoH and Approximately Questionnaire 10 401 NS ........1.40 

Hill. 41.000 mal* endfoUdw- - All SM .1.61 

14(4, British up of death All 

Great phyaician*. eerlifieate. elgsrctt* 1.12 

Briufa 1,0 

(60). *« 

>21 . .....*1.26 

Iaaa>l 6.12T milit Medical 1* 1* NS 1 j00 (6) 

«t aL* and female* M»minnioo Heavy S14 

|J45 30-39 years and follow- ~ ~ (>20) -S^S (I) 

U5.A. •(«««. up. 

(#•). 


Asa Tiriitloa 


|(p<;«.01). 


Data apply rJ» 
tow.aW I >-51 
year* «t t(« 
•t entry. 

^ Data apply waff 
la cerebral 
Infarct too. 


*Ub1cu otherwise specified. disparities between th# total number gf dealt* 
and the turn of the Individual smoking categoric* ate due to the exclusion of 
either occasional, miscellaneous. cruaed. or ex-amokera. 


(Aff) Kassel, \V. B.. l)AwnrR. T. R., Cohem, M. E. t McNamara. P. Ml Vas¬ 
cular disease of (he brain— epidemiologic aspects. The Framinpham 
itudy. American Journal of Public Health and the Nation's Health 
65(9): 1355-13GG, September 1965, V( 
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Source: https://www.industrydocuments.ucst.edu/dbcs, 
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TABLE 28 .—Deaths from cerebrovascular disease related fo smontny 

(Mortality ratio#— actual pumb*r of shown in p»rmlhrt«) * 

($U imoktri K3 = non smokers] 


PROSPECTIVE STUDIES 


Author. 

Tear. 

Country, 

reference 

Number and 
type et 

population 

Data 

caLiectloo 

Number of 
deaths due 

Follow, und.rlting Cifsretie* per day 

up years U> C V It as: 

causa 


ripe* 

and 

eigen 

tab a. 

U S. mate 

Que»ik>nnair* 

Vn S.0M N3 . 

,.1.00 (6W> 


Pipe* 

imc. 

veterans 

sad follow- 

AS 


SM 

* .1.04 («) 

U.S.A. 

I.7&S.674 

Bp of death 

current .. 

..U4U.NO 

N3 

., I CO < 51 * 1 

<«>. 

person 

certificate. 

Current 



Cipor* 


Tears. 


cigarettes 

..1.52 <«?2> 

NS 

..100(*H) 


- 


1-* . 

.151 *33) 

Sit 

..1X3(115) 




10-10 ... 

.1.42 <3-5) i 






ll-» ... 

.1.10 <2lM 






>» . 

.159 (It) 




Hammond 

153.534 males 

Questionnaire 4 4.W9 

Current 





♦ Based on twig 


and 

445.375 

and (-ww 

regular 


i/s 1m 


M deaths. 


Garfitvkel; 

frrnsl-a 40-79 

up of death 

ciporetta 

40-49 

SOS* 

*Q-*% 

r**n 



UC9. 

year* of are 

certificate., 

Never 







USA. 

•t entry. 


Smoked 

1.00 

1.00 

1.00 

1.00 



(TO- 



1-9 - 


1.4 5 

1.53 

o.ts 






10-19 ... 

..1.14 

1.48 

H-44 

0-92 






*0-19 ... 

..Ml 

1.03 

1.62' 

U! 






>40 ..... 

■ .1.44 

*.40 

1.12 

10.43 


- ' ,'J\ 






ftnahi 



•ri. “:.'■■■■' 



4 ‘ 

Never 










•moked 

1-00 

1.00 

1.00 

t.oo 






1-0 .... 

..1.53 

l-2« 

1.24 

0.11 






10-19 ..., 

..*.40 

1.10 

2-15 

♦0.41 






*0-39 .... 

..1-3 3 

1.41 

1.81 

ut 






>40 - 

.15.30 

tS.52 

— 

— 


: *■ 


IVnWu otherwise specified, disparities b«we<n the total 'nunUr of deaths 
•ad the ion of the Individual stacking aletQdn ire due to the exciarioa of 
either occasional. mijceUanrous, mixed, or ex-smoker*. 


Taele 28.— Deaths from cerebrovascular disease related to smoking (cent.) 

(UcrtiUty ratio*—actual cumber of deaths »ho»m In ptrtoihtitt)* 

EH — Smoker*. NS = Konsmoken, 


PROSPECTIVE STUDIES 


Fatten* 

1,261 male 

Initial rnult!4 

11 

41 NS and 

barter. 

longshoremen 

phasic 


<20 ......... 

at el 

*5-44 year* 

screening 


>20. 

1970 

• f ape in 

and follow— 



V.S.A. 

1951. 

«p of death 



cun. 


certificate. 




RETROSPECTIVE STUDY 


Fatten- 

>50.000 mala 

Initial College 

Death Rate* 

The 61 daath* from 

barter 

University 

entrance 

Cases (i JJ ) Ctmtroli (|JJ> 

•eeluelte stroke 

•»d 

St u den ta 

medical ex- 

Stf ... . ».9.<p<Q.01') 

Contributed to the 

Williams 

followed up 

amination* 

Cigarette SVI >10 per day. 20.9 ll-2<p<Q.01) 

•tatUtleal *ig- 

HIT 

to 60 year*. 

with foltow- 


•Iflcaaee. 

UJS A. 


Up of death 


The IS deaths from 

CI4U. 


certificate. 


hemorrhagic 



Controls— 


Strok* a hawed 



•urvivinr 


• • statistical 

. 


classmates 


significance as 



* age-matched. 

* * 9 

• tingle croup. 


» Unless o-berwiae specified, disparities bet-seen the total number of deaths 
•nd the aura of the individual tmokinc categories sr« due to the exclusion of 
either octet local. miseeilAneoa*, mixed, or et-sraoxen. 


IJls y PAnrsBARCET. R. S . Jr.. Williams. J. t. Chrome disease in former 
college students. V. Early, precursors of fatal 1 stroke. American Jout- 
• »al of Public Health and the Nation'* Health 57(8); 1290-1203. 
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TaBLC 25.—Pcatfij from nnayphititic aortic aneurysnirdated to itooI-im^— jrrotpteiiwo tfvditt 
(UmUIIW niiat-ldul. BUnWr if liitKa iliiva to |in«i >nw I*- 
• (UstMUn H3 — Natinuitn] 


Fa*ow-w* Nj»Ur 


ClfinilM »«t 4** 






K3 .l.e# (£S> NS ..te'dl) NS . .l.M(H) 

C**r.n« ....1.341334) SM ..1.11 II) SX , .B-MI14) 

’ MdiuttlM/lif ...Ml 111) 

t*-*o .ti)u:«) ••."!*' 

n-»* .».« <:»> . % 

>1* .tj# (17) * 


NS .LX 

M .lit 

IMI .SIS 

10 - 1 * . 4.14 

* X# .t 


DaU apply «atr 
MtuluiOll 
j«*r» 





NS .1.M 

AJ1 .LII 

*11 . 1.11 

m.. 

. *M 


SUIft'M# 

«4«k(N. 

NS 1»<U4» pi pa 
*i4 ciya r 


•OafeM *t*#r»M# *p«cil*d. lapacuiaa Winn lit total ataWr •/ 
and lit aura tl lit iiiAiUail uit(«(wi at# da# to tW utluJaa 
t# Ktuiuil niacrilkMMa. a>ti#d. 


PERIPHERAL ARTERIOSCLEROSIS ' . ' 

i%. ; *Peripheral arteriosclerosis represents the effects on the vascu- 
l ^ ature of the extremities of the pathophysiologic processes which 
aroduce coronary andiaortic atherosclerosis. A number of studies 
anvc been concerned with smoking as a risk factor in the dcvelbp- 
| Ben t of this disease. Kannclj et at (05) observed, in the Framing- 

s ^ u ^- v » that diabetes mellittie and elevated serum cholesterol, 
‘ ** well as cigarette smoking, were also risk factors in the develop- 

- ' -W .‘>f :. r. went of peripheral vascular disease. 


Dawbeil T. R., Skinnx*. J- J., Jr., McNamara. 
EpidtniUttagicsi aspects of intirrmueni clau’JicatiM 
The Franunpham Study. Circulation (Supplement ll to Vols. 31 a 
32): 121-122, October 19$5. 


(1J) KanNEW W. B.. 
SnuRTLcrr, D. 


v :i;V 1 - 

-■*» ,..iw ,' V, 

hi* 


mile 


Juergens, et al. ($?) reviewed the records of and contacted 478 <**> Jutacens. J. L*» Barker, N. W., Hines, E. A., Ja. Artenojcleroiis 
. .. . , . . literans: Review of 520 ease* with ipecial reference to pc.ir.crc 

»1« patients with arteriosclerosis obliterans (a severe form of „ d "IL£, tie factors Crculat™. 21(2): lss-195, Fcbro.r, is-; 


& 


2 • ’ peripheral arteriosclerosis), who had been patients at the Mayo 

. * '* Clinic between 1920 and 19-18. The diagnosis of this condition was 


• ” W ■' J ‘ ' *#• 7 1 






^4 


Clinic 

based upon certain clinical criteria: the presence of intermittent 

claudication, the marked diminution or absence of lower extremity . . . r 

r ■ arterial pulsations, and objective trophic manifestations of per- ' • , ^ 

Jpheral limb ischemia. Smoking information v/as available on 401 ' 
patients. These patients were compared with a control'group of 
850 Mayo Clinic patients of similar age who showed no clinical 
j= evidence of vascular disease. It was founds for males under the 

age of 60, that *2.5 percent of the cases and 25 percent of the con- , 

trols were nonsmolters. However, no difference was noted between - 

the percentages of heavy smokers in eachigroup. The authors also 
i!/ , implicated high blood pressure and elevated serum cholesterol as 
risk factors inithe occurrence of this disease. 

Bcgg (J5) noted similar findings in a study of 294 malb patients 1 ®kc. T - B - Clunmenitte* of jn«n, %-ith inurmiuent claudica-. 
with intermittent claudication who were patients at the Western 
Infirmary in Glasgow. Scotland In comparing the smoking his¬ 
tories of 100 patients with this complaint with those of U6 healthy 
male controli. the author! found that 1 percent of the patients and 
' 21 percentofi the controli had never smoked. A total of 42 percent 

of the patients smoked more than20 cigarettes per day while only 
24 percent of'the control* had a similar history of Heavy smoking; 

The author concluded that smoking, whilb rot a prime cause of 
^ peripheral arterialidisea.^e, is a significant cofactor in its develop* 

* - ,m«nt in almost all leases. The author also noted obesity, high blood 
- pressure, and eltvatcd serum cholesterol as risk factors. 



'Vspt,. 

i- ■ 



its; .vl 



Source: https://www.industrydocuments.u 
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Schwartz* et al. (/££) compared the prevalence of risk factors(?•* *3) .Schwartz. D., Lellouch, J. t Ancuera, g., Richard, j. l., Beaumont, 
in four £ roups of subjects: 111 cases with arteriosclerotic disease ^ M Ftiologie compare* de l'artenopathie obtitcrante dcs membres 


of the lower limbs, 551 cases with coronary arteriosclerosis, 58 
cases with both conditions, and finally an .indefinite, number of 
control individuals who had been hospitalized for injuries. The in¬ 
vestigators reported that certain risk factors, including’ hyper¬ 
cholesterolemia, hypertension, and cigarette smoking, were signifi¬ 
cant in both coronary and lower limb'arteriosclerosis. The authors 
noted that the inhalation of cigarette smoke appeared to be an 
important risk factor for coronary arteriosclerosis up to age 55 
while in arteriosclerosis of the lower extremities* inhalation ap¬ 
peared to increase the risk even in the older age groups. 

Widhscr, et a!. (£JS). compared 277 male patients with arterial (tW Vtom. 
occlusion of the limbs as demonstrated by aortography or oscillog- 
rapny with 2,0S2 men demonstrated by csciUography to be free of 
arterial disease. The authors found that cigarette smoking, parti¬ 
cularly heavy smoking, was significantly- more frequent among the 
cases with arterial occlusion than among the controls. Increased 
beta-lipoproteins and systolic hypertension were also found to be 
wore common among the cases. 


infcritiars ct Farter iopathie coronarienne. (Comparative etiology ' ' 
of lower limb obliterative arteriopathy and of coronary artcriopathy.) v 
Archives dcs Maladies du Coeur 53: Supplement No. 3, 24-32, 1965. "*■*•*• 


, Duchosal, F., Flgchl, S.-C. Risk fac- 
tors in arterial occlusion of the limbj. German Medical Monthly 14 
(10): 476-479, October 1&G9, . • • 


T ■ 
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Experimental Evidence 

A number of experimenters have investigated the acute effects 
of smoking or nicotine upon the peripheral circulatory system. 

These investigators, as listed'in table A SO, have measured effects 
in terms of alterations in skin temperature and blood fiow as meas¬ 
ured by plethysmography, radioactive iedinated albumin clear¬ 
ance, or radiosodium clearance from the skin. The majority of 
these studies have shown significant decreases in peripheral blood 

flow and skin temperature upon smoking, particularly in persons « 

without manifest peripherallvascular disease. The study of Freund 

and Ward {68) demonstrates the difference: in* peripheral vascular vf*3) Freuno, J., Ward, c. The acute* effect of cigarette smoking on the 


reactivity found between normals and patients with arterioscle- 
l^ro tic changes in the vessels of their extremities. The work of 
Stromblad (J81) on blockade of this response with automatic sys¬ 
tem b!ockcr3 indicates that the reactivity of these vessels is sec¬ 
ondary to the local release of catecholamines. .Most probably, the 
degenerative changes associated with this disease create a stiffen* 
ing of the vessel wall and prevent rapid alteration* particularly 
dilatation, in response to the catecholamines liberated by smoking 
or nicotine. 


THROMBOANGIITIS OBLITERANS 
Thromboangiitis obliterans (RuergeFs Disease) (TAO) is an 


digital circulation in health and disease. Annals of the New York 
Academy of Sciences 99(1): €5-101. September 27, 19G0. 

(251) STROM 3 lad, B. C. K. Effect of intra-arterially administered nicotine on 
the blood flow in the hand. British Medical Journal li 4Si—135, 
February 21, 1959. 
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uncommon obstructive vasculitis primarily, involving the arteries 
and veins of the extremities. Severely affected patients may even 
lose their limbs secondary, to ischemic changes. Much discussion 
has centered upon the question as to whether this disease is a clin¬ 
ical arid pathological entity separate from peripheral arterioscle-^ ^ 

rosis. McKusick, et al. {US) consider it to be a distinct entity McKusick, v. a., Harris, W. s' Otteskn. o. K , Goodman, r m 
while Eisen (57) concludes that TAO is the acute inflammatory 

phase of severe arteriosclerosis. • tion isiu) : 5 - 12 , Jul^* : k 19C2. . assocw. 

Clinically, it has bean shown that smoking aggravates this.dig* *r* Coexistence of thromboangiitis obliterans and arteno- 

-sc and. cessation of smokin; frequently aid, in complete or par " "* «**- 

tial remission. Razdan, ct al. (25J) and Brown, et al. (d2)i iound Kazoa.v. a. N\, Singh. R. P., Sriyastava. V. K. Thromboangiitis ©bU- 

« er v few nonsmokers in groups of patients diagnosed as having teruns. A clinical study of 125 cases. International Surgery Bulletin 

typical TAO. A recent stu &y from Israel ( IG ) involved a case- February 19G7. 

control comparison of IG patients with TAO and 32 matched con-^ f^ LWOOD ‘ * H . Ar * ,s0 * _ C _ V ’ ***"*- *- Throm- 

trols. Although the controls were found to ?mokc less per day than 
the patients, this difference was not found to be statistically sig¬ 
nificant. However, 100 percent of the smoking patients and only 
72 percent of the smoking controls were inhalers, a diiTcrence sig¬ 
nificant at the 0.02 level. - 




• -» — - *. inrom- 

boargntu obliterans. Bnthh Journal of Surgery 5$ (1); 59-63 
January 1069 i * * 


Source: https://www.industrydocuments.ucsf.edu/docs, 
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Site of Action of Nicotine. The last sentence of the paragraph was not 
- — ■ — -made by (181) Stromblad. As a matter of fact, Stromblad was not certain that 

nicotine caused the release of catecholamines and could not exclude a second 
mechanism. The 1971 document wa.nts to protect the concept that nicotine 
primarily causes a release of catecholamines at the blood vessels. 
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—. 1 Discussion 

Nicotine has been thought to cause a peripheral 
vasoconstriction by way of the sympathetic nervous 
system. The present report shows that nicotine causes 
an immediate vasoconstriction in the human hand when 
injected into the brachial artery. This clfect is likely 
to be due to a direct peripheral action of nicotine, 
especially as vasoconstrictor responds were absent from 
the contralateral hand. 

According to the calculations of Boyle ei of. (1947), 
based on the findings of Buumhcrgcr (1923): smoking of 
cigarettes with inhalation will give an absorption of 
nicotine equivalent to 2 nig. of nicotine bitartrate a 
minute. The Bow’ in the brachial artery at the site used 
for infusion may be about one-hundrcih of the cardiac 
output, and hence smoking would correspond to an 
infusion of some 20 /ig.num in this artery. In the 
present experiments this was just about the threshold 
dose for vasoconstriction in certain individuals. 
Moreover, it is quite possible that during prolonged 
smoking there mas be an accumulation of nicotine in the 
blood, causing a higher dosage than calculated above. 
It is therefore likely that in some individuals the amount 
of nicotine absorbed during smoking is big enough to 
elicit a direct peripheral effect. These assumptions and 
calculations are not necessarily contradictory to earlier 
reports that sympathetic blockade abolishes the vascular 
circa of smoking, since there are great individual 
variations in sensitivity, and the early experiments with 
sympathetic blocking were nude in only a few cases. 

The mechanism of the peripheral action of nicotine 
is oot tno^rj. However, the presen: observation that 
symp.it hicoly tic agents prevent the vascular effect of 
nicotine is compatible with the assumption that nicotine 
lets by release of syrup uhiconumcttc substances (for 
references sec Burn and Randi 1953). These substancev 
may be released from the system of chromalhn cells 
lying close to the small vessels of the human skin 
(Adurm-Ray and Nordcnstami 1956) or they could be 
released from the store which has been found in the 
arterial walls (Schmuerlowy 1943). A release from a 
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chromallin system would be consistent with the finding 
that ganglion-blocking agents prevent the clfect of 
nicotine. 

Another possible mechanism of the peripheral action 
of nicotine would be by excitation of a peripheral 
nervous plexus containing ganglion cells and adrenergic 
terminals. But so far no such peripheral nervous plexus 
has been definitely demonstrated (Folkow, 1956). 

Summary 

Nicotine was found to cause vasoconstriction in the 
hand when injected into the brachial artery ; . The 
threshold doses varied greatly between individuals, but. 
at least in some, the amount of nicotine assumed to be 
absorbed during smoking would be enough to cause 
vasoconstriction via a local mechanism. Sympathico- 
lytiet and ganglion-blocking agents abolished the elTcct 
of nicotine. This appears consistent with the assumption 



thjt nicotine causes a release of sympjthicomimctics 
from the chromallin system in the human skin, but 
. could also be explained by the existence of a peripheral 
■'■■cf, nervous plexus containing ganglion cells. ^ 




>ource: https://www.industrydocuments.ucsf.edu/abcs/ 
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CARDIOVASCULAR DISEASES 
* SUMMARY AND CONCLUSIONS 
Coronary Heart Disease 

!♦ Data from numerous prospective and retrospective studies 
confirm the judgment that cigarette smoking is a significant risk 
factor contributing to the development of coronary heart disease 
including fatal CHD and its most severe expression^ sudden and 
unexpected death. The risk of CUD incurred by smokers of pipes 
and cigars is appreciably less than that by cigarette smokers. 

2. Analysis of other factors associated with CHD (high serum 
cholesterol, high blood pressure, and physical inactivity) shows 
that cigarette smoking operates independently of these other fac¬ 
tors and can act jointly with certain of them to increase the risk 
of CHD appreciably. 

3. There is evidence that cigarette smoking may accelerate the 
pathophysiological changes of pre-existing coronary heart disease 
and therefore contributes to sudden death from CHD. 

4. Autopsy studies suggest that cigarette smoking is associated 
with a significant increase in atherosclerosis of the aorta and coro¬ 
nary arteries. 

5. The cessation of smoking is associated with a decreased risk 
of death from CHD. 

# Experimental studies in animals and humans suggest that 
cigarette smoking may contribute to the development of CHD and/ 
or its manifestations by one or more of the following mechanisms: 

a. Cigarette smoking, by contributing to the release of catechol¬ 
amines, causes increased myocardial! wall tension, contraction 
.-“locity, and heart rate, and thereby increases the work of the 

7 ‘ fc-art and: the myocardial! demand for oxygen and other 
nutrients. 

b. Among individuals with coronary atherosclerosis, cigarette 
smoking appears to create an imbalance between the increased 
needs of the myocardium and an insurfioient increase in coro¬ 
nary blbod flow and oxygenation. 

C. Carboxy hemoglobin, formed from the inhaled carbon mon¬ 
oxide, diminishes the availability of oxygen to the myocardium 
and may also contribute to the development of atherosclerosis. 

d. The impairment of pulmonary function caused by cigarette 
smoking may contribute to arterial hypoxemia, thus reducing 
the amount of oxygen available to the myocardium. 

t. Cigarette smoking may cause an increase in plhtelet adhesive¬ 
ness which might contribute to acute thrombus formation. 




Cerebrovascular Disease 

1. Data from numerous prospective studies indicate that ciga¬ 
rette smoking is associated!with increased mortality from cerebro¬ 
vascular disease. 

2. Experimental evidence concerning the relationship of smok¬ 
ing and cerebrovascular disease is at present insufficient to allow 
for conclusions concerning pathogenesis. However, some of the 
pathophysiological considerations discussed concerning CHD may 
also pertain' to the relationship of smoking and CVD, particularly 
cerebral infarction. 


Non-Syphilitic Aortic Aneurysm 

Cigarette smoking has been observed to increase the risk of 
dying from nonsyphilitic aortic aneurysm. 






Peripheral Vascular Disease 

1. Data from a*humber of retrospective studies have indicated 
that cigarette smoking is a likely risk factor in the development 
of peripheral vascular disease. Cigarette smoking also appear3 to 
be a factor in the aggravation of peripheral vascular disease. 

2. Cigarette smoking has been observed to alter peripheral 
blood flow and peripheral vascular resistance. 


vascuiar resistance. r> .♦ 
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Conclusion. After the appearance of the 1971 Document, Seltzer wrote 
a letter to the New England Journal of Medicine (288: 1 186, 1973). 


Table 1 l Mortality from Lung Cancer and Coronary Heart Dis¬ 
ease (CHD) among British Doctors 35 to 84 Years of Age. 1 


Pkevalence of 


ACE-STAHDMU>l7En MORTALirr 


Cigahettt Smoke rs 

(Rates/1000/YM 


r 

% 

period 

■ Iun S 

CHD 




cancer 


1951 

41.3 

1953-57 

1.10 

5.19 

1957 

3Z9 

1957*61 

0.65 

5.64, 

1966 

21.3 

1961-65 

0.83 

.5.59 



% 





change 





lst-2d period 

-23 

+ 9 

' 


2d-3dpcriod 

- 2 

-1 



1st-3d period 

-25 

+ 8 


SMOKING AND CORONARY HEART DISEASE 

To the Editor: In many, but not all, countries, cigarette smokers 
have been found to have higher rates of coronary heart disease than 
noasmokers. 1 Even though dose-response relations and data on for* 
mercigarctte smokers show a number of inconsistencies*'* 1 cigarettes 
have been accepted by the Public Htalth Service as “one of the 
major risk factors contributing to the development of.. * [coronary 
heart disease].” 1 

One of the particular strengths cited in governmental statements 
on cigarettes and lung cancer has been the interpretation of secular 
changes in Hing-canccr mortality among British doctors, likening it 
to “that of a controlled cessation experiment.”* As shown in Table 
1/ mortality from this cause decreased by 25 per cent over a 12-year 
period in which the prevalence of cigarette smokers in the same pop¬ 
ulation decreased by close to 50 per cent. 


Now, if cigarette smoking were indeed clearly linked to coronary 
heart disease, by the same Idgic^pne would have exacted to find a 
decrement in mortality from this oauj5trwefj.his period also. But in¬ 
spection of these dtua (Table 1) reveals that,^nsTCad-oLdccreasing, 
mortality actually increased by some 8 per cent. 

Thus, the type of epidemiologic observations that provided 1 the 
basis for the statement, “the reduction of rates experience in ex¬ 
smokers ... is clearly shown in the case of lung cancer to be a reflec¬ 
tion of significant change in risk," 1 lends no support to the current 
enthusiasm for cigarette smoking as a major risk factor in coronary 
heart disease. 

Carl C. Sfxtzfr, Ph D. 
poston, Mass. Harvard School of Public Health 
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Table A 6 .—Coronary heart dig eat* morbidity a: id mortality—retrospective studies 


{Actual number of cues shown in parentheses)* 
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Table a C.—Coronary heart disease morbidity and mortality — retrosyecttv***tvdi*t (font.) 
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(IJ) Kocpi, B.. Ticklcn. G.:, V.'elin, G„ Ornoaiil. G , Kokjak-Bcnctscm, K. 
Myocardial infarction in early age. III. Coronary ruic factors and 
.their deficient control. Acta Mtilica Scandinavica 1SS(4) ; 241-251, 
April I960: 

(W)• JOL’ik, A^, I.OCIIU, P., Aimt, P. l.nquetes ejndefnto!i!ir'i<|ues sur 1’athero- 
•cU-rose dans la reason I* rove nr ale. (Epidemiologic a I, investigations of 
• thereiclero*i* in tin*. Provence region.) Union Modicale du Canada 
93 (5): 761-7*}. May IvCA 

<»J)Ka 5 Tl, 0. Kcruilmh.- ur.t Um*..dtanaly*e infarktkranker Eisenbahn- 
bedicnsletrr., (Ocrufi-itiaiial and environmental analrjts of infarct 
patients in mlway ffnee.) Metiiunische Klinik 64(42); 1911-1917 
OcLvbcr 17. 1363. 
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Author. y«r. 

Country. 

M'nnt* 

AcbMon 

and Jfiwp. 

mi 

Ireland 

in. 


Table A7.— Difference* in serum lipids between tmolern and nonsmokert (conL) 

I Actual Dumber of ii.b»n In pa rent he#**)* 

(SM = Stnokera NS — Kcnaraokera) 


Number and 
type of 
population 

Kl randomly 
cho««n p cation era 
(S>ISr«tnof 

•I*. 


Approximately 


Afcan arrum ckoJratrrof Wean Dtt^/Alphm 
mg. percent Upopreteim rati# 

NS . 214 (33) 2.0(35) 

I elg*r.tte*/d»y . 201(12) 1.1(H) 

10 . 213(34) 1.9(31) 

20 . ;:*l(12) 1.2 (£5) 

>10 .. tCS (S) 1.9 <$) 


CAalrltiroi nj. percent 


b*t*/AtpK» lipoproittn rati# No data given an number* la 


Stewart, 

(CO hraliby 


fj 


40-Jr 

8J-J# 

(O-H 

«#ch group. 

1961J 

Blair* 25-45 


tA 

tE 

A 

E 

A 

Z 

A 

£ 

f A—African. 

South 

yt«n of tet. 

NS . 

.. 119 

197 

222 

24* 

2.83 

384 

1.76 

4 69 

(E—European. 

Africa 


“Heavy** SM 

.. 1S6 

223 

204 

236 

3.82 

4.40 

4.07 

1.40 





Kon Uinta. 
1952, 
Finland 
<l«). 


Bio mat rand 

and Lundmao. 
19CC. 

Sweden 

IM1. 


314 male military 
recruits 18-25 

year* of age. 


18 monoiygotic 
twin pair* and 
11 diiygutie 
twin pair* obtained 
from Swedish Twin 
Regiatry. 


5erv*i cAoftalerof Serum pA'oip.Voiipide No serum lipid 4lffcrcnc#i 


•if. percent 

NS ......(145)... 205.8 

(Cigarette* per day) 1-10 (53 >. 20+8 

11-19....(84). 213 1 

>20 .<«)... 202.3 


sag. percent 
218.0 
222.3 
224.7 
I10.S 


found among the varlou* 
•Bioking group*. 


I. Monoiygotc* discordant for smoking: Smokers showed slightly lower, level# The author* conclude from th# 
of cholesterol, triglycerides, aod phrsphojipida than nonsmokers. differing MZ and DS rwauha 

II. Dtxygotes discordant for smoking: Sn-.oker* showed algniftcantty blghar that constitutional factor* 

levels of phoaphoJipfd*. No difference* for cholesterol and triglyceride*. #re probably more Important 

than smoking in drtcrminlog 
Up Id level*. 

IK Ai.-luf/iir'irtl nt hf nh Int hint smu/.« M nnd nvu.u*tttkvi.t _ 


Author, year, 
country, 
reference 

Number and 
type of 
population . 



Cofmaa 

401 male 



•t il. 

•mplcyeet 



1955, 

20-59 yrarg 

Lipid: 


U.S.A, 


ISf 

o-n 

in)- 


Sf 

12-20 


• ’I AM K A i.~ tiiffti r«irtd m :isii(*it ltj nfs In limn wutvht r$ nttd'Ht/iu 

(Actual number uf Individual* ihuwn l« parenthe***) 1 - ... 

(SN — Smokers NS = Nonimokera J ~ 


Karvonea 
ft si. 
195% 
Finland 
02 ). 


PiScrtnee Set wens 5M and NS 


Sf 10-103 _ 

*f 100-400 - 

Cholesterol .... 


A pet KM» 
(NS 68. SM 11) 
. +59* P<0-«1 
. + 9.4 p<ft 001 ! 
, +20.0 p<0.C25 
. +13.8 KO.025 
. +21.2 P<P 0S 


Apt* (J-Jf 

(NS 56. SM 57) 
+ 19.9 p<0 CS 
+ 8.4 p<0.05 
+ ».1^D<:0.C5 
+12-1 p<C>5- 
+ 9.0 p<0.05 


AgtaO-SS 
(NS IT. SM 44) 
+ 1.9 t<0.M 

- 2.4 p<0.PJ 
+ 1.5 p<0.04 

- 4 5 p<0.03 

X0.0J 


tSf refers to Svedberg 
flotation unit* of 
centrifuged lipoprotein*. 


421 medical 
students. 


2.253 male* 
participating 
In the Framingham 
study 29-59 
year* of age. 


425 males in 
various 
occupations 
20-59 year* 

•f age. 


Serum eholetlerol mg. ptrteni 

NS ((44) SM issn 

. Obtenedf Expected Observed/Expected 

<210 ..... 110/157 149/161.8 

>250 . 81/93.8 116/102.4 

Chi Square Value = f.l p<0.0» 

Serum cAofeetrrof mg. percent 
89-44: 44-48 

NS _... 218.1(149) 228.3(1511 

All cigarette# .. I24.8(E74> 229.5(689) 

<10 .... 211-4 (76) 229.1 (78) 

10-IV ..221.1(134) 230.1 (96) 

80-39 .,.... 225 1(551) 227 8(350) 

>40 . 229 0(114) 233,5 (68) 

Pipe and cigar .. 214.9(113) 227.1(166) 

Serum cAo/eeferof mg. percent 
H'rsl/’infand E<tet Finland IltUiAki 

NS .. 208 0(64) 226.6 (39) 235.1 (62) 

?U ... 228.1(91) 243.7(103) 257.8(166) 


The author* conclude that 

there ia evidence of a V 

gradient of cholesterol with 
Increasing amount of cigarette 
smoking in younger men. 


The authors state that no 
trend was noted associating 
Increasing amount smoked with 
Increasing serum choletteroij 
although smokers and nensmoker* 
did have different overall 




ource 


(7£) Cofman, J. V.'., Linocren*, F. T. f Strisowlr, B-. DEL4J.LA. O., Glazier, 

F. Tamptin, A. Cigarette smoking - . serum linooroteins, and coronary 
Heart disease. Geriatrics 10(3); 240-^54, August 1355. 

(1SS) Thomas, C. B. Familial ar.d epidemiologic aspects of coronary disease 
and hypertension. Journal of Chronic Diseases 7(3) : 103-203, March 
1958. 

. (47) Daweer, T. R., Kannel. W. B., Revotskie, N\, Stokes, J.. Kagan, A., 

Gordon, T. Some factors associated with the development of coronary 
Heart disease. Six years' followup' experience in the Framingham 
ttudy, American Journal o; Public Health and the Nation’* Hfealth 
49(10) : 1349-1336;,October 1939. 

(57) Karvonen. Mi, Orma, E., Keys. a,. Fioanza. F. Broxek. J. Cicarette 
smoking, scmnt-choK'sterol, blood-presjurr, and body fatness. Qbser* 
vations in Finland. Lancet l; 492-49*, March 7, 1959. 

(/) ACHESO.V, R. M„ Jessop. W. J. K. Tobacco smoking and serum lipids in 
old men, British Medical Journal! 2: lltiS-2111, October 28. 1961. 

(J!) Bronte-Stkwart. B. Cigarette smoking and ischaemic heart disease. 

British Medical Journal 1: 379-334, February 11, 19C1. 

(US) Konttinen, a. Cigarette smoking and serum lipidk in young men. Brit- 

Ish Medical Journal 1: 1115-1116, April 21; 1962. * _ 

(SC) BlomjttranO. R., LunoMa.v, T. Serum lipid), smokinfr and heredity. ?'"4jf 

Act* Mcdica Scandinavica 180(Supplement 455): 51-00, 19GG. ‘ 

,, v ^ ^ __ ..: ■ •, ^ ^ ^ 
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Table A7 .—Differences in scrum fipufc between imokcrt and nonsmokers 

(Actual tiumW of Individual* ahuwn In partnAbeaea)• 

(SM = Smoker* N3 - Nonamukera] 


!**»'*' 
'.* ■ JV t, .. 

• • * • 

-••j.-'. -tv • 


AulKor. ye*r* 
tountiY, 

rtfrrenc* 

N^jmbrr *nd 
tr pe of; 
population 



R«*l»tU 


Cos meet* 

j .* • 

Mir*'*'* 




W*7«* 



. -i 

• nd KicUbfre, 

f«m*l« reti.tenia 

NS . 



*101(1.439) 


. ‘ " * 

1067. 

of T«u*n,ch. 

CigaretU .. 



*12.4 (310) 


. i : 

U-S.A. 

Michigan. 16-76 







(#J), 

y«*ra of »if*. 






-. ; v 

Pln»«h*t)y 

3.0C0 m-n 




/•rreantaff# teUk em»*n 

The author* noted that amok ers 


*nd Wrigkt. 

pariicip*tinr in 



Sltvn cKolttltrol 

akita'eefcrol >270 

■ bowed aiinifleantly tij-her - 


1647. 

«l*CU(iv« hraltb 



mg. prremf. 

' it;, percent 

(pCO-dOU aerum ehol.eterol 


SnyUnd 

tiaminitiuni 

NS (677) . 



19.0 

lrvri* than nonamokcr*. 


<W«I. 

26-70 year* of 

E*-amok»r(3S3) . 



*6.0 




««. 

l-l9clgar*Urt/d*y(424) 


*4-0 





>20 eir*retln/day 1411) 


20.0 



V*« Buchtm, 

SIS rondumly thmto 



Strum cKnlt i tt-roi 

Th* *uthora found no . 

• 

l»6Ti 

miln 40^54 year* 


M9» mg. "}. prrewn* >f SO mg. perc*«4 

correlation between amok inf 


NrlK»ri*nd* 

o( **« for entry 

NS . 


12.4(32) 14.0(40 

14.2 (41) 

end aerum eholeeUrol level*. 


(»##>; 

into pnnpNtiv* 

Cigarctta £M .... 


71.6(1114) 67.4(213) 

*8-2(137) 

. 



it Italy. 

Other ... 


16.0(41) 18.2(67) 

17.6 (SI) 

", 


BoyU*t«L. 

1.104 male factory 



Straii cKatt4t<rot 

Scrum £((a4i|lopMaii 

BeLa-tipoprolema were found 


1648. 

empkjyre* 20-44 



mg. percent 

mg. percent 

to increase with ace. but 


USA. 

year* of are. 

NS . 


. *«<“*>( c<0 605 

• 32S 1 p<0 001 

amok era had hiffcrr kv*U 

....-V\, 

CM). 


SM ... 



0.351 J p<0 g01 

than aonantokcr* at *U ape*. 



Ct|inav* 

•liL, 

MM. 

Cteehoalovakl* 

C«>. 


49 male* livinf 
in youth hmul, 

SI S i««. 


NS (34) 
SM (II) 


NS(U) 
SM 41ft) 


Sfryrm, ehol*»t€r»l 
**ff. pereant 


Serum 

mp. p«fco>l 
359.80) 

on. :* <MM 

Beta/alpAa J.ihj protein rati* 

::::::: 


II : , * t‘ < .11* 1 1. !''• » r I 

(Actual inumter of iiul)'Munlt:.vlu*wn ifl.piirrntktifl)* 1 
(SM =. Smoker* NS — N on* mo k era j 


• ((:•**« t.) 


Author. f«ir, 
country, 
reference 


Number *n 4 
type ef 
population 


KmuIu 


,f* CeomroU 


FUant* 
•t *1., 

Ivcc. 

luly 


lit male priionen 
34*4-3 ye*r* of 
«*• 


5rmn tHotctUroi mg. percent 
A S **<lt 30-3# 10-14 30-4# 

NS .. 195(12) 183(10) 176 (17) 

<2Q<1f*reltea/d.y .. ’108(6) 201(16) 102(13) «5<l0) 

>20elf ar*Ue*/d*r . 107(0 175 (7) 171 (7) 

Seram triglycrridtt mg. percent 

NS ... 147 71.0 53.0 

<20elf*re:t«/d*y .. **A *3.4 101.0 *9.» 

>20 «*r*rette*/d 4y . 41.0 16.0 46.7 


No •L*U*tlc*Uy •ipnif.ctni 

difference* found between 
SM *od NS. 


Kedra and 

200 clinically 


5cmm cAe/eetrrof 

PAeipA'clipiila 

Fetal lipid* 

Serum ebolmterol *1*0 Bated 

Dmowakl. 

healthy male* 


mg. percent 

nj, percent 

mg. peremt 

to inerraae with increaaia* 

INC. 

Pula nd 

20-50 year* of 

NS(IOO) . 


26$.1) .... 

, ” 4 - 8 l P<0.01 

1,262.1 j 

Iftteaaitr and duration of 

Sid 100) . 


n-.sl "> 00 ‘ 

amokiof. 

I#*). 




Seta-f (pop retrinj 


• 




Fetal /attyecide 

percent:*/ total 


... 




mg. percent 

lipeprotcine 





NS (100) . 

SM 100) . 

. P<, ® , 

2:1} *<•-« 




Harlan 

et at. 

667 former naval 
aviation cadet■ 

Srrmm choUsierol 
Found to be related 

Serum frigfpcmdr* 
Found not to be related 

L ip oprotein* 

Sf 0-12 reUted. p<0.05 -* ^ 

, 

1267, 

U.S.A. 

<7#>- 

44 year* of azr 
(averase). 

to ci* arette amokinf 
P<o.os. 

to eicarette amok'inf. 

SI 20-100 unrelated. 

Sf 100-400 unrelated- 



Heyden. 

Stucky end 
Sehibler- 
Reich. 1967. 
SwiUcrUnd 
<#r>. 


400 plAnt worker* 
30-40 ye*r* of 


Serum cAolciterol Serum triglyceride* Nd ■tatUticslbr *fcnlf.i*nt 
mg. percent mg. percent: difference found between 

<10cJ«.rette*/d*y .. *100(334) 110.0 SM end NS. 

>10 ci*»rette*/d*y .. 160.0(146) 1*0.0 


( $t > FlDANZA, F., Imbimbo, B., di Benedetta, C. Tndagine epidemiologies 
dclle cardiopatie ischemiehe nsircclusidel penitenziario di S. Siefano 
di Ycntotene. (Epidemiological investigation of ischemic heart di¬ 
lease in prisoners of S. Stefano di Ventotene prison,) Gircnale dell* 
Arterinsclerosi 4 : 2nS-‘2fi7 lfN’S 

(fF) Kf.dsa, M„ DMuwski, G. The jnriuer.ee of tobacco smoking on the devel¬ 
opment of atherosclerosis and! on the composition of blood lipids. 
Polish Medical Journal 5(1): 37 —13. 1900. 

(7f) Hajclan, V/. H. f Guerman*. A.. Mitchell. R. E., Graydiel, a. Con¬ 
stitutional and environmental factors related to serum lipid and 
lipoprotein levels. Annals of Internal Medicine 66(3): 540-555 
March 19G7. 

t 

(ft) HcVM^TVCKr. S.. Sciiioier-Rbich, S. KardioloBiwhc Risikofaktorca 

**' Schwener Manncrn. (Cardiolosical risk factor, in Sm« mr , n y 
Schwciierische Mediimische Wochenschnft 97(1) ; 20-25, January 
7* 1967. * *> 


(«) 


Uso) 


a$9) 


its) 


(jd) 


Hiccins, M. w. t Kjetsberg, M. Characteristics of smokers and non* 
smokers in Tecumseh, Michigan. Ill The distribution of selected physi¬ 
cal measurements and! physiologic variables and the prevalence of 
certain diseases in smokers and nonsmokers. American Journal 1 of 
Epidemiology 86(1) : 69^77, July 1367. • '*'■ 

Pincmekle, Gj, WRIGHT, H. B. Screening in the early diagnosis ar.d 
prevention of cardiovascular disease. Journal of the College of Gen¬ 
eral Practitioners 10: 2SD-2S3, 1067. 

Van lU’CHEM, F. S. P. Scrum lipuls, nutrition and atherosclerotic com¬ 
plications in man. Acta Medica Scandinavica IS 1(4) : 403-416, April 
1967. 

Boyle. E. t Jr., Morales I. B.. Nichaman, M. Z Jf Taiczhtt, C. R., Jr., 
Watkins, K. S. Serum beta' lipoproteins and cholesterol in adult 
men. Relationships to smoking, age, and body weight. Geriatrics 
23(12) ; 102-111, December 1963. • .• -* # v; 

Caca.nova, A., Cagan. S„ Simko. V. Lipidy krvneho sera u nefajeia-^ 
rov a fajeiarov. (Blood serum lipids in nonsmokers and smokers.) 
BratisUvske Lekarske Listy 50(3): 3S7-332, September Z t 1968, 
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Table A7 .—Differences in if rum lipids between smokers and nonsmokers (cont.) 

.5 lActual auiuWr of Individual* i^o«n (n ptrmlbnn) 1 

(SU = Sxnoktr* NS ■= Nonirnokera} 


Author. year, 
country. 

• reference 

Number and 
type of 
population, 


Result* 


Comment* 


Hodirlewaki 
and Melee, 

1069, 

Pule (id 

U«). 

140 male* 2D-C8 
yean of age. 

Sew m. -c 4 &U • f wr 0 4 

NS (30) p<0 0i 
Heavy a moke re 

Seram Seto-lipoprotein* 

NS p<00! 

Heavy amokere 

Serum /ree ftttg •eidt 

NS p<0,01 

Heavy » m ok era 

1 

1 

i 

1 

1 - 

i ■. • 

« 

Kjcljam, 

IOCS, 

934 employers of 
various firm* 

NS (196) ....... 


Serum ckoltttcrol mg. pereeuf 
. HI) 



Denmark 

In Copenhagen. 

SM (733) . 


u*\ *< mi 







V 


Peiner 

and BillimorU. 

i#;o. 

England 

Oil*. 

44 male and 
female healthy 
volunteer* 19-30 
year* of i(i. 

NSI20) .. 

Light SM(17> ... 
(Over 7.1 
ctge ret'.«/d»y ) 
Heavy SM (37) .. 

. (Over 23 4 

cigarette*/day) 

Serum ehoUgt<r«t J«r»"i tripiyrerviee Total phosphof*?idCa 

V ere end mg, percent mg. percent 

174.1 <8.4 1*3.4 

.... 171.1 <1.4 I**.* 

.... *00.0 PCO.OS *7.4 p>0.« tlS.e p<0.«41 

Significant figure* refer to 
heavy amoker* it compared 
with non amok era. 

_ #• 


>Unlna otherwise apeeified. diapmritlei between the «*al aumber of caeca 
lad the cum of the individual amoking categories are due to the exclusion ■ 
of either occasional, omcrKaneoua, mixed, or cx-*rru>kera. • • .• 





(133) ifoDZELEWSKI, A., M ALEC, A. Zachowanic sie niektorych lipidow we 
ikrwi u palaczy. (Patterns of certain blood lipids in smokers.) Wiado- 
/mosci Lckarskie 22(3) : 229-233, February 1,1963; 

(J5J) POZN'ER, H., EiL'LiMORfA, J. D. Effect of smoking on blbod-clotting and 
lipid and lipoprotein Uvels. Lancet 1(7650): 1318-1321, June 20, 

— 197 °* 

(5tf) Edwards,,F. t McKeown, T. f Whitfield, A. G. W. Association between 
unoking and disease in men over sixty. Lancet 1; 19G-20Q, January 
24, 1959. 

(JJ) Clajuc, V. A., Chapman, J. Mi, Cqulsqn, A. H,. Effects of various fac¬ 
tors on systolic and diastolic blood pressure in the Los Angeles 
Heart Study. Journal of Chronic Diseases 20: 571-531, 1967 . . 


Table A8 .—Blocd pressure differences between smokers and nonsmokers 

(Actual tumber of Individuib abown hi pmaUina) 1 


[ 



* 

ISM = Smoker* 

NS — Nonimokera] 



Author. year, 
country, 
reference 

Number and type 
of population 


ReaotU 


Co«at«aU 

Dawbcr et at. 
19S9. UjS-A. 

1,253 male 
and female 


Syatofic klood preiian 
Aft* fHi 4M» 

_____ IMA 143.0 

No association found 
between aritnlle blood 
p rev a ore and amok in*. 


—* r t*p* nL t ^ 



140* 





1(4 • 




10-13(134) .-.. 


U1.4 






13S.0 
• 141.1 




•^40(111) .-, r _.... 





And <iftr(123 ) 1 a«v« »* 


141.1 







Edwards et aL. 

liud • 

1.73T male 

Prgp<x*ti*rA #/ matee vuA "WvpfrlruuV (^f QQft^lOQ 
____ 17_2 n«»nt t 1S1 1 

•t m. Hff.) 


|f|L 

general prac¬ 
titioner* over 

40 yean of are. 









* ' .. , 






Karvonen et ai., 
tits, Finland 
1ST). 

52 S main in, 
various regioa* 
of Tin l*n<l 

NS ... 

Syefolic bluod pressure 
Werf Pin ) inJjad 
.... 110 2(41) 1(2:4. (39) 

Ktfriftki 

122.1 (42) 

No data oa pipe and 
clear amokera. No 
statistical aigwlflean*« 


10-U ytira of 


NS 

£M 


*47 

Hi 


135.4(103) 

Disatolte bfjoJ pr«M«n 
«.» 


mi(Ui) acted. 

IM 

*«.* 


Clark et at.. 

1,1*59 mate civil 


AT ran eyatoi.# 

If can duutolie Nonamok er and amokvr 

1147, U S A. 
14/L 

servants. 

N3<72ft) . 

Mood-press* re 

Stood -pressure group* were of aUnllar 


611(147) .. 
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Source: https://www.industrydocuments.ucsf.edu/docs/kzlk0000 





















' • t 



' \ 


1971 Page 445 (a) 


Serum Lipid Differences. The tabulated material of (151) Pozner 
and Billimoria was subsequently challenged by Howell in a letter to the 
Editor (Br Med J 22 April 1972). 






SmokJoj and Vascular Diseas* 

Snt,—Your leading article (l Apr!, p. 3} 
states unequivocally, ~Thc medial pro¬ 
fession is the cniy professional group in 
vhich cigarette smoking has lessened ” with¬ 
out the support c t any references. I would 
doubt if each and every professional group 
has been adequately sampled acd reported 
Ool Smo^rn? end UecltkNew' reports tHat 
after the publication cf the 1962 report there 
was a sharp reduction in the number cf men 
tnaolcics cigarettes* a reduction maintained 
m social classes 1, II, and III. The pro¬ 
fessional groups fall in these classes. 

Your article goes cm to pcxnt out that 
Yozxsct and EilLimoris 3 (in a small selected 
temple) found that ~f a sting plasma turbidity, 
cholesterol, and ?• and p«-d lipoprotein* 
were significantly increased in heavy 
fox-ken,** but you failed to make the most 
important point ther in male heavy smokers 
only pre-d lipoprotein means were sig¬ 
nificantly higher than those of non-smokers. 
In ft sample cf 2d 33 middle-arrd males 
Howell* failed to find sim.hcan? coTTekroo 
between s mo tier and hifcrrs'itiobm, ES 
imm cholesterol, d Li pop r<ve . a. and uric 
*dd Weis. TSe coe strik:ng finding— 
camel v, a sign firar.tly increased white tr-jod 
Cell count in heavy «r**cr*— cas now been 

confirmed by Corrc, Lclleuch, tnd 
Schwartz.* In seme small way this may 
provide confirmation that the sample used 
by Howell was not atypical for males of that 
age group with an average smoking history 
extending over 20 years.—I am, etc., 

R. W.Hownx 

Tikhunt* B<rS» 

1 Royal Ccilear c 4 Phyncuat. tad 

&jrs. Lorwlon. I** 1 !man. 1971. 
t Portxr. H.« an4 BUii/auru, J, D-, Ltnctt. 1970, 
I. 131S. 

* Howell. R. V . L*n«u 1970. 2. 151. 

* CorTe. F.. LtiJouchi J., aoU Schwa/u, D., L«c»r, 

1971. X 6Jt- 
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Hypertension in Nonsmokers. The articles which do not show the 
health hazards of smoking are inserted in these tables. This is unfortunate, 
because the significance of the observations are lost and buried' underneath 
the selected' papers. The Results of (56) Edwards are as .follows: 


Hypertension 

In view of the continuous distribution of arterial 1 
pressure, a full assessment of the ctlcct of smoking requires 
a more critical appraisal than we can attempt here. 
Nevertheless the limited data available for the preliminary 
Dote suggested that, even when men are identified 
arbitrarily as hypertensive (that is w ith systolic or diastolic 
pressures above 200 or 100 mm. Hg respectively), a 
relationship to smoking was apparent. It was therefore 
thought worth while to use the data now available for all 
men over 60 for a more complete examination of this 
fcLationshipi 


TAIL* xi—moroariov or ws with mrrr* tension* acccedenc 

TO IMOUSG KAJUTI AND AGI 


" A«. 1 

/ <J« > . 

! 

Men n«* « 

UD.4UXC < 

! Atm tractor* 

j AS ram w bo 
| hm ncm 

S Cfimin 

P>pe 

j Cifjrnw* 

BVM* ■ 

* |4« j 

M4 j 

| 144 

. is S 

; 

214 

! 12* 

17 A 

l 

70-74 • 

1V«U 

4£> 4 . | 

! 3*7 1 

1 SI J 

* 

Jsi 

mr *1 

M 5 

320 J 

f 347 

331 

T ! 

>a j 

: 

1 7S*» 

1 273 

1 


table xji— rxoroimoN (%) or m/n with KYTtKTxssioN accoedlno 

TO XMOtING HABITS AND VXUAL CLASS 


SocUl 

dMi 

Men r<* 
tmtAxr* 

Men tmoking 

AH men who 
bir* mrrrx 
j «nWed' 

[ c^mn 

1 Cii»rtrte« 

; Pic* I 

I & II 

24 5 

149 

203 

21-6 

III 

31 1 

19 S 

2S-0 

302 

IV ft V 

24 1 

23 l 

20 1 

24 a 


Table XI gives the percentages of men with pressures 
above the limits referred to according to age and smoking 
habits. As would be expected, the percentages are much 
higher above than below 70^ although they do not appear to 
differ appreciably in the age-groups 70^74 and 75 and 
over. But' at all ages the incidence of hypertension is 
lower in cigarette-smokers thaniin men not smoking. The 
frequency in pipe-smokers is intermediate between that of 
the two previous groups, but is much nearer to the level in 
cigarette-smokers than in men not smoking. In this case, 
therefore, unlike the two previously considered, the effect 
on arterial pressure seems to be common to cigarette- and 
pipe-smokers. 

The relationship between the incidence of hypertension 
and social class (ubhs xn) is not regular. High 1 pressures 
are, however, less common in cigarette-smokers than in 
men not smoking. 

Discussion 

Some of the criticisms of the evidence relating smoking 
to disease arc overcome by investigation of a random 
sample of the general population^ .By this method it is 
possible to examine the frequency of disease in smokers 
and non-smokers—a procedure less open to criticism than 
a comparison of the smoking habits of the a?:cctcJ indi¬ 
viduals with those of a control group. Already some fairly 


large populations have been assembled in which the inci¬ 
dence of mortality from specific diseases has been related 
to smoking. But data in respect of morbidity are also 
required, and the populations which can be studied are 
inevitably much smaller. In practice investigation of the 
effeers of smoking on morbidity in a sample of the general 
population is almost inevitably restricted to the common 
diseases. 

In the present assessment of the effects of smoking in 
1737 representative men over the age of 60, we have con¬ 
sidered only the eight most common diseases or dis¬ 
abilities. Three diseases—bronchitis, peptic ulcer, and 
hypertension—were consistently related to smoking 
habits. Bronchitis and peptic ulcer were commoner in 
men smoking than in men not smoking and increased in 
frequency with increasing amounts smoked. The inci¬ 
dence of both diseases w as higher in poorly paid (classes 
IV and v) than in well-paid occupations (classes I and 11): 
The relationship of smoking to incidence, however, 
appeared to be independent of social class. (Expressed 
differently, in all classes the frequency of the diseases was 
increased by smoking.) In general the experience of pipe- 
smokers w as about the same as that of men not smoking, 
the increased risks being apparently restricted to rigarette- 
smokers. The observations on bronchitis are consistent 
with previous reports fOswalJ and MeJvei 1955, Ogilvic 
and Newell 1957,, and those on peptic ulcer confirm and 
extend results described by Doll et ah (195S). 

The frequency of hypertension (arterial pressures above 
500.mm. Hg systi'licor 1*V> mm. Hg diastolic) was greater 
in men i»t smoking than in cigarette-or pipe-smokers, and 

in this case incidence was inversely relaxed to amounts 
smoked. This rinding w as observed in each of the oecupa- 
tional groups considered, but there was no consistent 
relationship between incidence and vvul class. Pressures 
in men who had given up smoking were approximately the 
same as in those who had never smoked. These results 
suggest that the lowering of artcnal pressure produced by 
smoking is a short-term one and disappears after smoking 
is stopped for a period. 

For reasons referred to earlier, in interpretation of the 
effects of smoking the common conditions whose incidence 
was not associated with it—coronary-artc-y disease, 
arthritis, defective hearing, and defective vision—arc 
almost as significant as those which are. It must be 
remembered, of course, that observations on living men 
ire in complete; for example, there is a good deal of evi¬ 
dence that mortality due to coronary-artery disease is 
related to smoking tHammond and Horn l g 51, Doll and 
HiU 1956): Nevertheless the facts that the common 
diseases with which smoking is so consistently associated 
arc those in which anw'ralior respiratory irritant might be 
expected to be si grub, cant, and in which smoking had been 
mentioned as an xtiv'k'gical influence long before there was 
direct evidence, meet to some extent the reservation that 
smokers as a class may be genetically more susceptible to 
the diseases associated with smoking. ■ .' 
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TAB! F. A 3 . 


/ 

■Blood prtaturt differtnceg between r mokerg and nommokcrg (font) 

(Actual number uf individual* iliiuwn In 

[S\t — Sfflok«n N3 — Non*mok«n J 


Author, year, « 

♦ountry, Kuf iber,*nd typ* Results Coomroti 

reference «f ;p>>puV.f.>n 


Higgins and 

6.030 male and 1 


Ac* *djuit*d 


Aji oJyjtUd 


* 

K jeli burr. 

fema'4 resident* 


mean xysiofW blood pressure 

mean diatltAu blood prserve* 


13C7.U.S.A, 

of Tccu:.. n.S. Michigan, 


Itiule* 

Fnniifi 

HaU* 

Fetsefre 



Ui>. 

lf*?3 year* of ir«. 

N3 . 

..lit.* (SCO) 

I4S(14VA) 

Ufcl (360) 

12.1(1439) > 

(p<o.oon 




Cigarette . 

.. 136,4(1434) i 

tl.4 (»lt>) 

111.4(1424} 

19.0 (910)J 


Reid et al.. 

C1C male tiritlah 


Alena ry*tr(ie bleed preen.re 




The author did note 

1941, England 

and 623 mate 


(adjusted for dxStrtnct »«i Afcan dioatolio tiood pressure 

SM*NS blood pressure dlf. 

tl«). 

American postal 


VK 

USA. 


UK 

U-S.A. 

fermcea prior U> 


Worker* 43-53 

NS . 

.12*1 (45) 

114 8 (39) 


19 .3 

81.0 

controlling f«>* weight. 


fun of are. 

1-14 cram* 

1*0.2 (27) 

133.0 (CO) 


19.4 

82.1 

hut not after such cpnUoi. 



lb-24 grama 123:9(232) 

127.7 (1C9) 


ISA 

11:1 




>26 gram* 

127:0 (TO) 

128.1 (2 !d) 


17-S 

17:1 




All amount* 129.1 (£191 

128.C (417) 


16-1 

1TJ 

. 


Tibtt.o. 19C7. 
Sweden 
«W)i 

196 male* in 

Cotebarg, Sweden, 
bom in 1913. 

NS . 

blood pressure 
£fl0/£70(4A> 

..i*.o 

1-14 cigarette* 

..W.l 



>IS cigarette* », 

. yg 1 



Pipe and cigar ., 



1*4-446/ 

150-170/ 


f "ibera In parentheses 

74-34(+<4) 

100-110(110) 

>l7i/>416(rj) 

represent total in blood 

23.0 

26.6 

SCI 

pressure group. 

29.2 

25-6 

18.1 

The author noted ' 

J0J 

16J 

17 J 

a Stepwise decrease with 

1.1 

10.0 

.4.0 



as inokinc incrtucd. 


1 Unless othtrwlt* specified, disparities btlwwn Ik* toUl nt:mb>r of in¬ 
dividuals and th« »um of tht iadiiidiu*I .smoking categories are due to the 
exclusion of either occasional, miscellaneous, mixed, or ex-smoker*. 

(J£7) Tibblis, C. High Mood pressure in men aged 50. A population study of 
men born in 1913. Acta Medics Scandinavica (Supplementum 470) : 
1 -S 4 , 19 $ 7 v 







TABLE kVl.-~lncider.ee of netu coronary heart disease fry smoking category and behavior type for men 59-49 year* of ago 

(Number* la psrcnthe»e* a re auraber of CUD ease* in each subgroup) 


Smokier f roup 


Debar [or 
typ« 

Never 
• mohed 

Former 

cigarette 

smoker* 

Current and 

former pipe - 

and cigar only 

Cigarette* 

1-1.5 16-26 

26 and over 

Total 

A..... 

.. 'S.SIS) 

13-6 (1} 

1.3 U) 

1.4(1) • 1W (16) 

14 J(16) 

0-3(46) 

p ... 

... 1.5(2) 

5.1 (3) 

2.2(2 > 

1-3(4) 6.1 (3) 

4.* (4) ' 

1.5(16) 

Total . 

.. 2-9(7) 

2.1(10) 

1.2(3) 

4:9(6) 9.3(H) 

10-4(20) 

•J2(6S) 





Analysis of variance 

table 


Source 



Sum of square* 

df. Alcan aauars 

f F 

F 

Within cells. 

Begrr :iion on age. 

between smoking groups * . 
Between behavior type* 1 .. 
Interaction . 




2.246 O.C26 

1 0.466 

6 0.101 

1 0-329 

6 0.019 

use 

12.43 

lit 

0.001 

0.002 

0.001 

€.011 


*IUU« are sg.-adjusted annual incidence pet liOOO men, effect but Ijnonnr interaction. thus yielding an "timet* af each ■»!* «C* 

•Mean aquare* for -between amok 1 nr croup*’* and "Between behavior feet ur, confounded by other significant main effect*. 

mt9 <ac h computed eliminating the |tnml mean and the other main Souse*: Jenkins, C. D. et ah (*0>* 
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TABLE A1S ,—Incidence of new coronary heart disease fcy smoking category arui behavior type for men 50-59 years of agt 

(Nwmbm In parenthicsce »re aumUr of CHD cases In e*cb subgroup) 

* Booking group 


1 


Ber.svlor 

type 

Never 

Smoked 

cigarette 

smokers 

former plj>* — 

and cigar only 

IIS 


28 and over 

Total 

A . ... 


13 c(g) 


l«.4(5) 

21.S 18) \ 

v *00(14) 

204(49! 
120(21) 
1C.8(70! 

B .. 


inn 

*1 4 (3) 

Total .. 

.. 11.1(9! 

14 2(9! 

14.9(111 

11.5(4) 

21.1 (7) 

21 3(10 

19.1 (6) 
26.0(19) 

Source 





Analysis of variance 

table 





Sum of squares 

df. 

Mean ii;uare 

F 

F 

Within eclU. 



_42 

ill 




Reg res lion on sge. 



0 t7T 

III 

fl.070 

* MS 

A lit 

Dctwven smoking group* * 

bfhtviuf typvi ^ e 



. a f'l 

1 

ft 

’ 


•J1I 

IIJI 




• 

9.101 

| t |f| 


Interaction . 




i 

9-295 

0.026 

444 

0J7 

0.040 

0.170 


‘Rates are e^«>*d juiied annual Incidence per 1,000 1 men. 
l Mean *nu*.rrt tor "between > smoking groups'* *nd "between behavior 
l»p«'* ar* each computed eliminating the general mean and the other main 


effect but Ignoring interaction^, thus .yielding an estimate of each maio ef¬ 
fect uncanfounded by other significant main effects. 

SotiKCa: Jenkins, C. D. et *L 
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Table A20.-— Experiments concerning the effects of g making and nicotine on flnimci cardiovascular function 

Author. 

I»»r, 

•©untry. 

reference 

Number and 
typeof 
populition 

Smoking 

procedure 

Heart Blood 

fate pressure 

Cardiac 

output 

Coronary 

blood 

flow 

Comments 

Belie! 
st at. 
1*41. 
U.S-A. 

MO. 

1* experiments 
on dog* nfcicfc 

Lad undergone 
corona r y 
. »itrry liga. 
tloo up to 

45 days before. 

Inhalation 
of tobacco 

smoke la 
chamber. 
Nicotine 

Intravenous 
0.2-1.2 

Bip/kf. 

Definite Definite 

Increase. Increase. 

Definite Definite 

Increase. Increase. 

• 



Coronary artery ligation Increased Lhe frequency 
of nicotine-induced severe arrhythmias; these 
became less evident with Increasing time tiaos 
Bratton. 

Bum and 
Rand. 
1*58, 
England 

MU. 

10 rabbits. 

C experimental. 

1 cootrolj 

Isolated atria, 

Experimental 
animals pre¬ 
treated with 

Utr a peritoneal 
nicotine and 
• the atria of 
both groups. 

• seised and 
perfused with 
nicotine. 

. ♦ •* 


/ 

/ 

/ 

Isolated atrial specimen showed Increased rate and 
bereaved amplitude of contraction* with admin* 
btrallon of nicotlbe proportional to prtlreat* 
ment. Theme reactions were bldeked hr reaerpin.e. 
tad the authors consider nicot.ne effects to be 
mediated by eat ee Kola mine release from chro¬ 
ma fun store In myocardium. 

"a 


Welt ct aL, 13 normal 

1959. adult mongTti 

U.3-A. dogs. 

MM). 


Coronary 

intra¬ 

arterial 

nicotine; 

L <L*-2.1 

gg-Ag. 

n. o ot-i 

gg/hg. 


Definite 

increase 

(systolic). 


L Myocardial contractility lbcreased 49-90 pep. 
Cent in 14/16 animals tested accompanied by 
ST segment depression and T-«rave (aversion 
End blocked 1 by tetr set by lam minium chloride. 

XL Coronary blood flow Increased 1 19 percent upon 
left circumflex artery Injection: coronary blood 
Sow a Ho wed no change upon left anterior de- 
geending artery Injection, <4 observations on 
10 dog*. 

(Tetrseth/lamraonlilim chloride blocked CUF In¬ 
crease.! 

The authors found no evidence of corooary Ttt> 

•onatrtetiun In these healthy animate. 


M 

O 

O 

C/1 

© 


r 

Le 


• * r. r ,» V. •*< = -:fV/y 

. • ■ ■ ■ v-: •. :v, 

nrwmalw ^ i i- g OTM iii h ilrakii i 'tiiiW i fiin ralr a- ira i r ri tfl MiHii tt i i 


LL|Jo 


77wwvTindustrydocuments.ucsf.edu/docs/kzlk0000 
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Table A20 .—Erptriricnts concerning the effects of smoking and nicotine on animat cardiovv.cular function (cor:t.) 


Aathor, 

mr. 

tountry, 

reference 

Number and 
trpe of 
pupaUtlan 

Smoking 

procedure 

Heart 

rata 

BV>od 

pteuura 

Car disc 
output 

Coronary 

blood 

Cow 

« 

Comm rats 

Forte 
*1 it, 

two, 

USA. 

<«)- 

27 observa¬ 
tions on 6 

dofs. 

loirs venous 

Bicat In t up 
W21.& mr 

Clven at 5-lft 
#i At-/ 
minute. 


Definite 

Initial 

lucres** 

then 

decraa*s. 


No ehanr*. 

No significant change la either left ventricular 
work or cnyocardiaouiygen extraction, ^ 


KWn »nd 21 adult dun 
Sherrod, 
i960, 

U.S.A. 

tmi. 


Cigarette 
•moke under 
positive 
pressure «U 
tear hcoatomy. 

Nicotine 20 
gy./kg. Intra¬ 
venously. 

Epinephrine I 
gg./kf. Intra¬ 
venously. 


Definite Definite 
Increase. increase. 


loereas* Effect* of cigarette smoke were duplicated by la* 

following tr**enou» nicotine *n«l epinephrine, 

lucre*** During *li*r*lle smoke Inhalation. it «n noted 

In blood that without Hood pressure or output chinrre, 

Pressure coronary blood flow did not Inert*.’* and that 

• nd cardiac white sdver** FKC change* were noted-the* eer- 

output, reUtrd more closely with decreased csrdise «ty* 

Cm utilli*tioo tbsn with actual cardiac work. 


Travel I 

14 normab 

•t *L. 

rabbit* and 

19 SO. 

1C rabbits 

U.SA. 

with severe 

Utf). 

<hole*:erol- 


induced athero¬ 


sclerosis. 


Intravenous 
nicotine 
0.01-0.1 m r . 


Definite Nicotine-induced coronary blood flow and heart 

lncrr«*« rate {here*** in the atherosclerotic animals re¬ 
in normals. guired 10 times and'Z tiroes, respectively, the 

amounts required In the normal animals. 


(«) For.TC. I. E. WILLIAMS, A. J. POTGIETER, L., SCHJUTTHENNEK. J. E. 

• Hafkekschjel, J: H„ Riegel, C. Coronary blood flow and: cardiac 

oxygen metabolism during nicotine-induced increases in left vcntricu- 

^ T 0 °- c Ar ‘ na i 5 ° f th€ Xew York Academ y of Sciences 90(1): 
17-&-18J, September 27, lOCOi . ; 

(124) Larson, R. K. f Fokuda, P., Murray,; J. F. Systemic and pulmonary 
vascular effects of nicotine in anesthetized dogs. American Review of 
Respiratory Diseases 91(4): 556-564. April 19G5. 


* 


Table A20 :—Experiments concerning the effects of smoking and nicotine on animal cardiovascular function (c<mt.) 


Author. 

pear, 
•out nr. 
reference 

Number and 
type cf 
population 

Smoking 

procedure 

CoratjfnU 


Belle l 

L 10 normal dogs 

Intravenous 

L 12S percent 

Th* authors noted that: 


dal. 

II. 9 dogs at 

nicotine. 

lac re*** 

1. The response of coronary blood flow to alco* 


mz. 

varying la- 

20 *r./kg./ 

n. *2-5 percent 

tin* resere bU-d that of anoreiaie in the pr«»- 


U5A. 

terra Is /ol-i 

minute for 

Increase 

ene* of coronary insufficiency. 


(Ml. 

lowing coro- 

15-20 minutes. 

tll.fJJ percent 

2. The greater the induced coronary impairment 



•try artery 


increase 

th* smaller the Increment In coronary blood 



ligation. 



lov. 



nL 7 dog* with 






varying 



I . 



grade* of 


. 




artificially- 






Induced coro- 



• * 



eary artery 






• arrowing. 





Leaden 

IS adult 

Left anterior 


Nicotine and norepinephrine both Increased coro¬ 


•ad 

mongrel 

descending 


nary vsscuIaj resistance and myocardial contra*- 


Long. 

dog a. 

tntracoronary 


ilia force (the former measured hr a constant- 


MM. 


Injection of 


Volume *ariable-pre*sure ayaterol. Tha action cf 


. USA. 


■ idotine or 


nicotine was blocked by prvtrvatmervt with hex- 


cm). 


Sorepincp brine. 


•metboniun*. pcntoliaium. reserptn*. or runne¬ 






th idin*. 

4- 

Larson 

1* adult 

Intravenous 

Definite Definite 

Systemic vascular resistance and pulmonary artery 


at at. 

mongrel - nicotine. 

inert as*. Increase. 

•nd left atrial' pc«tur« showed blphaalC re- 

“ 

IK1. 

dog*. 

0.02 mg./kg./ 


a pontes of Increase followed by decrease. 


USA. 


minute fur 




0*41. 


10-12 minute*. 






V ■ ■ •' 'j> r* .. 

•v. r* vy . > , 

m - 


bource: https://www.industrydocuments.ucst.eciu/ciocs/kzikUUUO 
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I.'IU K Ajlir uln (VHrrt'iffHtf lAv effects of gmuAift? ujk/ mco/tHC tmuwmuf ciudiwitucuftir (cunl.) 


C 


Author. 

Fe*r. 

country, 

!*<*««{# 


Number sad 

type uf 
population 


Smoking 

procedure 


r«;i* 

tt tl.« 
1964. 
U.S.A. 


7 do** oM'd: Investigated 
(Rcit. »InJer e ci'crienced 
caiheterimioa failures). 


L Cigarette a m,okeln halation 
(o liffllatrd left lower h>br 
anj then blood perfused coronary 
arteries. 

II. Cigarette smoke to rest of 

tung and then b'.ucd parsed to 
general circulation.. 

III. Nicotine perfused directly 
Into i« ft coronary; artery* 


1. No change In coronary sticuUr reactance. 

II. 1/4 showed Increase In coronary vascular resistance due, according to 
tb» author, to central iymgalnctic nervous system stimulation. 

III. 4/4 showed Increase In coronary vascular resistance. The author* con* 
elude that the cardiac efTecU of tobacco arise slihost mtlrtlr from 
the estracardiac aclluni of smoking instead tf the direct response 
af th* heart. 


o 


Nadeau and 
James. 

1967. 

U.S.A. 

H4»). 

26 dega 

Nicotine 0.01-10.0>g. into 
sinus node artery. 

Heart rata showed Initial slowing (due probably to vagal stimulation ) foi- ■ 
lowed by acceleration (due probably to v«g*l paralysis and cacecboUmm# 
release). No systemic blood pressure change* noted, 

V 

Romero and : 

Talctnik. 

1367, 

U-S.A. 

(Iff). 

16 experiments 
•a Isolated 
cat heart. 

Nicotine in varying duses In 
perfusate of coronary arteries. 

Over 4 yg. of nicotine was found to produce an Initial bradycardia asso¬ 
ciated wllb Inereaird eotonary rtow. folkiwrd by prolonged tachycardia 
with an ihitisl decresse in coronary bli*>d tluw followed by g prolonged 
Increase. Pretreatmert with hexamrthunium or reserpioe prevented both 
. the myocardial stimulation and the increase in, coronary blood (low. The 
authors consider the action of nicotine to be a combination of a direct 
Vasoconstrictive e.Tect and an indirect «at«hoUmine-releasing vaaodililiog 
aPTect. 

Furi 
at aL. 

1968. 

U.S.A. 

<iJ8>. 

22 mongrel doga 

L (.14) Intravenous nicotine 

10 >i g./k'g./ m i n u t a for 3-4 
minutes 

II. <l) Propranolol pretreat- •- 

•nerit, then SO *g./kg./mlr»ut* 

■ teotins for 3—4 minutes 

L Nicotine produced a definite increase In th# force and velocity of left 
ventricular cuntraction. 

11. PfetTeatmenl with propranolol produced (relative to results of Group l)i 
. (a) A further increase In left ventricular systolic pressure. 

(b) A decrease in velocity cf shortening. 

(«) A significant increase in left ventricular end-diastolic pressure. 

Tbs author* conclude that propranolol probably impairs the oorepmeperihe- 
hke effects of nicotine on the myocardium while enhancing its peripheral 
ggaopreasor effects. 

U4) Folle, L. E., SaMasek, Mi, Avtado, D. M. Cardiopulmonary effects 
of tobacco and related substances. II. Coronary vascular ejects of 

cigarette smoke and nicotine. Archives of Environmental Health \^S 

12(6) : 712-715. June lOfifi. -— 

(152) Plt.I, P. S., Alamy, D., Bing, R. J. Effect of nicotine on contractility 
of the intact heart Journal of Clinical Pharmacology 8(5) : 225-301, 

Septembcr-October 1963. 

Table A20 .—Experiments concerning the effect* cf smoking and nicotine on animat cardiovascular function (coni.) 

Author. 

y«*r, 

eouotrr, 

reference 

Number wnd 
type of 
popu’auoa 

Smoking 

procedure 

Comment# 


Balsas Bestir dors with lesions 

et aL. Induced in, myocardium by 

1949. either: (1) Isoproterenol 

U.S-A- prelrestmeni. or <21 

(Jg). ligation of the anterior 

descending coronary artery. 


L Normal* <3~€ pe T experiment); 
(a) 4 iig./hff. in tea venoua 
nicotine, lb) i40 Mg./kg. 
intravenous nicotine. 

II. Experimental <l)i 4 el./kg. 
intravenous nicotine 


L (a) No evidence of ■ rrhythm las: lb) A single or a few actopla beau 
In 2/t normal dors. 

II. Estrasystoles noted in 2/3 animals during the first day after cessation 
•f the arrhythmia Induced by th* lesion alone, but not thereafter. 
These and nicotine-induced arrhythmias w*r« of a short duration. 


Greenspan"'Cardiac muscle isolated from 
at sU the right ventricle of 19 

1969. adult dogs. 

UJ.A. 

<T4>. 


Nicotine 2-luO ag./ce. in 
Tyrod*'* solution perfusate. 


Nicotine perfusion produced: 

f|) An Increase in myocardial contractile forea ipptrcally independent 
of adrenergic innervation. 

(1) An Increased aulomaticiiy «f tha Purkihjc fiber ayitem apparently 
due to release of eatec holaminre from chromaffin tissue stores. 

(t) A decrease in conduction velocity. 

Tha authors conclude that the Utter two effects probably predUpoaa to ar¬ 
rhythmia formation. * 


Sapblr and 

Bapaport. 
19 49, 
U-S.A- 

(144). 


U mongrel cats 


Nicotine 4-12 sg./kg. injected ! 
Intraarterially to mesenteric 
Circulation. 


I. Mesenteric injection of nicotine was followed with 1-2 second# by: 

(a) Increased kft ventricular systolic pressure ILVSP). 

(b) Increased,systemic resistance. 

(C) Enhrr.ceJ myocardial performanca. 
n. Left ventricular injection of nicottna was followed by: 

(a) Increased LVSP. 

(b) Bradycardia. 

(a) Enhanced myocardial peTformaoca greater than that seen U 

mesenteric-in jetted group. 

HI. Prelreatment with phtnoiybentamine diminished tha increase la LVSP 
while propranolol prelrea-.ment diminished ibe enhancement of my¬ 
ocardial performance while LVSl* etlll showed a aignlrtcant Increase. 
IV. Mesenteric sympathetic nerve section led to a diminished response. 

Tha author* conclude that th# cardiovascular, responses to alcoline may ha 

• rurogenlc In nature with receptors distributed l« certain abdominal 

• rterira. 
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Table A20, — Experiments concerning the effects of smoking end nicotine on animal cardiovascular function (eo-nt.) j 

Author. 

country, 
refer* net 

Nur-.b triad 
type of 

population 

Cctcklr* 

procedure 

Comments « 

Leb ct sL, 
191®. 
U:S.A, 
</<!>. 

1? mongreldigs and 

CB r menu r«J with use of 

Bb** and dicits 1 counter. 

Nicotine 1G0 jrg./kc. for 

1 minute Intravenously. 

Effective Coronary Flow (ECF) U that part of the total coronary dow 
(TCF) which is “offectlvfljf ’ Involved in nutrient exchange. 

Nicotine Injection was followed by: 

ll> *5,5 percent Increase in TCF. ^ 

C*) 51.1 percent inerrai* in ECF. 

(»> 13. t percent increase In myocardial oi«m consumption sol analysts 
revealed that espilliry flow increased almost proportionately to ®f* 
•cardial oxygen consumption whereas the increase in TCF waa far 

In exeats. 

(4) Definite Increases In cardiac output, heart rate. left ventricular work, 

. and aortic pressure. 

Boas and 
Bless. 

1*70. 

UjS.A. 

(j«). 

10 df c« undercolor 
Instantaneous coronary 

Nicotine 10-100 *g. Ihtra- 
Coronary Injection. 

Nicotine injection was followed by: 

(11 Increased contractile force. V 

(*) Decreased myocardial contraction time. 

(1) Decreased time necessary to retch peak tension. 

(4) Decreased total stroke systolic CBF. ^ 

(f) Increased total stroke diastolic CUP. — > 

(5) Increased total stroke CBF. 

(7) Chanpra similar to intraarterial epinephrine. 

(1) Chances blocked by pentolimum pretreatment. * 

(!) No charge in heart rate or, blood pressure. 

The author* conclude that atecholiminn released from this ventricular 
myocardium mediated these responses to nicotine. 


Table A21 .—Experiments concerning the effects of smoking and nicotine on the cardiovascular system of humane 


Author, 

country, 

reference 


Kumtxr tad 
type of 
population 


Smoking 

procedure 


B«rt 

t*U 


EV*od Electrocardiogram 
pressure ballistocardiogram 


Stroke 

volume 


Cardiac 

Output 


Coronary 

tided 

flow 


tulHk I. 25 healthy t standard and l 

etc!., maid amok era droicotioiied 

1*55. *1-40 year* cigarette. 

U.S.A. ofareUvrr- 

|i*4l, ce«<2). 

n. 57 male patient* 
with overt 
clinical CHD 
42-10 yeara of 
•ga (nverars 
*4). C were 
Bon amok ere. 


L Increase. Increase. 


1L bttraw. berrur. 


EKC: 

L l«/2» rhowed 
significant 
chancre. 

XL No sig¬ 
nificant 
change*. 

BCG: 

L ... 

TL lf/37 showed 

•Ignificaot 

chance. 


Drnlcotiniitd cift- 

vettn evoked changes 
• Of • Inter d*CT«« 
bi normals and CHD 
Subjects, but in the 
loiter croup there 
wna no significant 
difference between 
gheae chances. 


Bargeroa 
at it. 4 
1*57. 
U.S.A. 

on. 


It of 30 healthy 
adult mala vol¬ 
unteer smoker* 
and nontmoker* 

who underwent 

succe-sful 
*alh<te fixation 
1M1 years 
•face. 


1 cigarette 
Inhaled at 
Intervals of 
20 second*. 


Inii(Diflc*at Increase, 
increase. 


h* 

© 

o 

CA 

© 

s 


Coronary vascular * 

resistance fell 

ll(niAcsntbr< 

blyocardiat 0^ 

(Mace underwent no 
significant change. 

Byrural* ealrsctioo 
fell slightly. 

Authors consider 
Inch ofIncrease in 
Wort rate u duo to 
bow tins apprrhsnsivo 
tachycardia. 


a 




/www.industrydocuments.ucsf.edu/docs/RzlkOOOO 
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\ adie A21.—Experiment* concerning f he effects of smoking end nientins on ths cardiovascular system of hum ant ( cont .) 


Author. 

Tear. 

eountry. 

reference 

XumVru.4 
type 0^ 
population 

SmaVIny 

'procedure 

Heart 

rata 

Blood 

pressure 

El^tTOcardiryraei Strok* 

balUit^card lugrara volume 

Cardiac 

output 

Coronary 
b’ wi 
Soar 

Co mm as t* 

Krcan 

19£0, 

ll.S.A. • 
1MU. 

T ma}-» with, 
history of 

EKC’proven 
KVocardiat 
Infarction 
Sndcryoiny 
urJilu ca¬ 
theter it at ion. 

2 Standard 
cigarettes In 

2i nvinutra 
Inhaled at 
minute 
{ntrrvaU. : 

Ceflnita 
Inert aa*. 

Definite 

increase. 


lacrrua. 

Ho alynl4 
Scant 
chatty*. 

Myocardial 0^ consump¬ 
tion roa« aiijbtly id 

S out of 1. 

The author conaU*r* 
tbat the EKC thanfr» 
noted on amok in y ara 
probably due less to 
decreased coronary 









blood flow than to 









Increased workUad 





- 




(oayyrn need) ah<r« 







'n 


01 yyen supply doea 

tot lacrmc. 






. 



Noted DO evidence of 






■ * 



■ayocardia L ia^bemia 
during smokiay. 

Thomas and 
Murphy, 
1350, 

flM). 

US clinically , 
brallhr youny 

main. 

One standard 
ciyarett* 
imokcd at 

ova pace. 

■ ... '*k 

Definite 

Intrmt. 

Erdnlta 
inert at a. 

DeAult* 

iaerrua. 

Definite 

/ 

Pulie pressure abowad 
* decrease. 

Smokers rrspoodrd 
•lightly but liyjt* 
ftcantly mart 






4 

* 


actively than aoa* 
•moktrs. 




* 





SCC change* war* 


{186) Thomas, C. B., Murphy, E. A, Circulatory respons«s to smoking: in with iacrtuiay 0 ^ 

healthy young men. Annals of the New York Academy of Sciences weiytt i: aad ••mm 

SQ(1) : 266-276, September 27, 1960. cholesterol. 







Taiile A21 .—Experiments concerning the effects of smoking and nicotine on the cardiovascular system of humans (cent.) 


Author, 

country, 

ttffKbt* 


Humber end 
type of 
population 


Srackfny 

procedure 


H«rt 

nu 


Blood EI-etroe» rdicTrfm 
|nuon beliktOcardioyraoi 


Coronary 

btood 


Vos Alia, 

The author 

Clean It* 

Inc reaje. 

EKO: Slight BT N. 

EKC eh an ye* man 

1«9. 

* Swedto 

uric* of 

a mo kin y. 


• eyment \ 

depression 

prominent in yoasy. 
Clinically healthy 

(««). 

experiment* 
par formed 
between 
1944-1954. 


• 

tod T-cive 

S at ten In y. 

yubjecta than in 

Older, habitual 
ymokera. Intrm- 
-» Vrnaui nicotine and 
amok toy thawed 
Identical eardio- 
aaacuUr effects. 

Smoking elicited 
angina pectoris la 
* number of CHD 

pallets'*. 

InHey and 

Yamamoto, 

1 normal male*. 

15 pBlien.tl with 

(a) 5batn raiokU'if. 

{*) Ho Ho ebaof a. 

cbtaya, 

(1) No chaser. No <hanr*. 

Cardiac output 

measured by dr* 


11C. 

Er c Und 

<«>. 


dirt Mr* not de- 
fiords lSr-«S y*ara 
of aft. all hiod^ 
anlt-httry 
cJyar*(t* amokera. 


(bl Non-inhalation 
•imaitltvy. 

(c) 2 standard 

cigarette* la 
10 tniniuita. 
(4) Nicotine 0 4 
r{. Intra¬ 
venously. 


Ho eblaoy*. 


0>) Ho 

chanrc. 

<e| DtrAnila Widened 
increase. pub*. 

Pftuuri. 

(d| D<Anltt DrAnlta 
Incrtut. Incrwas*. 


{%) Kstbion- Nation. 

(«) Deflall* Definite 

Utimii. Increase. 

< 4 ) Deflnll* Daftolt* 
fattmu. thane*. 


h* 

© 

s 


dilution technique. 
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Taihk 

A21-— I'sinriment* concerning 

the effects of 

smoking end nicotine on the cardiovascular system of humane (cont.) 

Author, 

gear. 

Country, 

reference 

Number and 
type of 

population 

Smoking 

.■procedure 

Heart 

rale 

Blood 

Vrmur* 

Electrocardiogram Stroke Cardiac 

baJhatoearCiograin volume output 

Coronary 

blood Comment* 

Cow 


1. U volunteer* 

Single cigarette 

Definite 

Definite 

1. S7 percent 


an.l 

with clinical! 

•r-u-kvd at own 

InereaM 

Inereaae 

percent Inereaae. 


Mulling- 

CIUJ, 13/H 

rate in C-1 

bait 

In aU 

lACfiMJt, 


fnnli, 

IVil. 
USA. 
cii»i. 

emokrn, 
Average age 

30.5. 

11. 4 patient* 
with angina 
pectoris; all 
amok era, ave¬ 
rage age 43.4. 
III. 14 patient* 

minute*. 

group*. 

troupe. 

1L later- Iotenne- 

laedlale dial* 

change. change. 

UL 1 per- 1 paacani 

#. 

# 4 


with hiilary of 
definite myo¬ 
cardial 'infarc¬ 
tion. all smok¬ 
ers average 


'. Inereaae. 



• 

aze m:i. 


' 


Frank! 

1 male ar.d 3 

i standard 

Definite 


el •).. 

fcntal* patient* 

cigarette* in 

Increase 


IVM. 

with healed 

16 minute* at 

at real 

, 

USA. 

myocardial infarc¬ 

real and under 

and at 


Iff). 

tion 4tf-49ye*ra 
•f age 2/1 non¬ 
emo kier a. 


eserciae. 


Noalgnlrt- No signifi¬ 
cant change* cant 

Chang** 

during at ml or 

>> «*reijc, during 

..♦ ~ fltmiit. 


Tm author contras Lb 
this r«po<iK- with 
that i*m among 
healthy young 
-■ Individuate. 


sJTJ) Sen Gupta,. A. N\, Ghosh, S. P. Observations on some cardiovascular 
and b:ochemicalie(iects of tobacco smoking in health.and in ischaemic 
cardiacs. Bulletin oi the Institute of Post-Graduate Medical Educa¬ 
tion and Research 9(2) : 45-67, April 1057. 


O 


Table A 21 . — Experiment* concerning the effect* of smoking and nicotine on the cardiovascular eystem of kttmans (cent.) 

• Author, 
gear, 
country, 
t*fvr«nce 

Kutr.ter and 
tr^e of 
population 

Smoking 

procedure 

Ke*rt 

race 

Elood 

preaaura 

Elec trocar JiT'Cram 
ball Lsiocardio gram 

Stroke 

voluiue 

Cardiac 
cutput 

CoTcaary 

blood 

Sow 

Comm en la 

Kan Cup la 
• nd CKoah; 
I1S7. 

India 

11711. 

4 healthy male 
non smokers, 
t healthy male 
amok era. 

• patient* with 
CHD, noutmokera 
I patients with 
CHD. mmokera. 
St-44 year* of age. 

1 untipped 
cigarette in 

4-7 minute*. 

Inereaae 

i* aJ 

grow pa. 

Increase 

U all 

group*. 

No change. 

4/4 ahowed ST 
chtngn. 

All ahowed ST 
and T-wav* 
ahangea. 

AS ahowed ST 
and T-w-ava 
change*. 






Arsnow 

■taL. 

ltd. 

U.S.A. 

<« 


10 male patienia l standard high 
with classical nicotine ciga- 

angina pectoris. rxtte in I 

32-59 yean of age minute*. 


Definite 

la create. 


Definite 

Increase. 


(5) AroNOW, W. S., Kaplan, M. A„ Jacod. D* Tobacco: A precipitating 
factor in angina pectoris. Annais of Internal! Medicine 69(3): 529- 
636, September 19C3. 


Product of ijatotic 
Blood pftaiurc cod 
heart rale ibowed a 
significant lucre*a* 
•n smoking while left 
ventricular ejection 
time value* did not. 

Alt patieale developed 
angina more rapid!/ 
under a constant 
cxercUe load if they 
had araoked befure 
rxercuiog. 


Kerrigan 

•tut-. 

lies. 

USA. 


24 rn,el«c and I 
female healthy 
amok era, average 
age. 44. 

• male and 2 
female healthy 
anna m»k era, 
average age 33. 


2 Altered ciga¬ 
rette* in 1 6 
minute* with 
■neaiurea taken 
at ml and during 
firrdir. 


Definite 
Inereaae 
under 
re* t and 
excreta* 
condition*. 


Definite 
Lie reaae 
under reel 
a-id etertiae 
cuitdiiiOAa. 


Cardiac 

lode*. 

Definite 

Ucrwaaa 
•Oder r«*4 

and 

•aerctae 
Coei Jitioaa. 


(JOS) Kduucan; K., Jain, A. C., Doyle, J; T. The circulatory response to 
Curette smoking at rest and after exercise. American Journal of 
the Medical Sciences 253(2); 113-119, February 196$. 
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The InereaaeIn 
•mediae Index, heart 
rate, and bL-xl 
preaaure during 
•mere Lae with a .noting 

an (he eutn of lucb 
Inereaae* aeen * ilk 
araoking or csercu* 
separately. 

Neither group ihoard 
Utitairl Id perU 
phernl va«r-iLax 
WaUtance. 








' tps://www. industrydocuments.ucsf.edu/docs/kzlkOOOO 
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1 aiill A2K— hjpuimcnt* cvttcc ruing the effects of smoking and nicotine on the cardiovascular eyetem of humane ( conL ) 


Author. 

jrxr, 
ecu at ry , 
gtfervnce 

Nttnber and 
type of 
ptpulit.uo 

Smoklo* 

procedure 

Heart 

faU 

Blood 

pressure 

Electrocardiogram 
hai luloca rCtagracn 

Stroke 

volume 

Cardiac 

output 

Coronary 

blood 

Cow 

Com mr&U j' 

Allison 
and itgth. 
19(9, 
USA. 

Ui. 

la hrsiihy mat* 

luOjfCU. 

2 > tLn d • r J eiga- 

reUee smoked 
lit 12-16 minute 
period. 

Definite 

increase. 

ItiCtfUI. 



increase bk 
lowed hr 
decrease 

Within 20 
minutes.. 


Definite decrease in 1 

pulroon»ry blood ■.* 

volume a* Indicated 
hy Impedance mrtbodi 
•(thoracic pula* 
volume. 

Aronoar snd 
Svaaton, 
19(9, 
U-S.A. 

(71. .— 

14 m»I<? pitwau 
with classical 
angina pectoril. 
i:*S9 year* of 
*—*r«. 

l low nicotine 
dtirettt la 

1 minute*. 

Definite 

!n«t«u*. 

Definite 

foermt. 





AH pstienta developed 
• min* sooner if 
they amoved before 
exercising. 

A run o w and 
Stenica, 
19 CO. 
U-S.A. 

it). 

ID rib!c patients 
with classical! 
m, ini prct«ri«. 
12-15 year* of 

»««- 

1 non-nieotlae 
(ifirdle in 

6 minute*. 

No change. 

No change. 





No difference noted 
in tlUaar onset 
•( eiercUe-Indu red 
• ayina between 
•stroking and non¬ 
smoking procedures. 

Marshall 

et«L; 

190. 

U.S.A. 

<«»). 

42 nor mate naive 
healthy male 

prisoner* 

18-50 year* of 

12 r.onmolcrf. 

1C moderate 

amok era. 

IS heavy lookers. 

I/A of one standard 
Cigarette. 

Insignificant 

Increase. 

Imign.ftcant 

increase. 

* 


# 


Biocd pressure response 
in cold pressor test 
noted to b* rres ter In 
heavy smokers. 

Bresyneopal reaction* 
to 40 degree brad-up 
tilt more frequent 

In amokers. * 


(J) Allison, R. D.« EtitH, G. M. Central and peripheral vascular effects f 

during cigarette smoking. Archives of Environmental Health 19(2): 

189-19S, August 19G9. ^ 1 v * . 

(7) Aronow, \V; S., Swanson, A. J. The effect of low-nicotine cigarettes 
on angina pectoris. Annais of Internal Medicine 71(3) : 599-601, 

September 1969. 

.(tf) Aeonow, W. S. f Swanson, A. J, Mcn-nicotinized cigarettes"and angina 

pectoris. Annals of Internal Medicine 70(6) : 1227, June 1969. 1 1 . ' —- 

• (J£9) MakSII ALL, W. J., Jr., Stanley, E. L-, Kezdi, P. Cardiovascular effects ' 

of cold pressor tests, -1.0* head-up tilti and smoking on smokers and ’ 

. nonsmokers. Diseases of the Chest 56(4) ; 290-296, October 1969. . 



Table A22 ,—Experiments concerning the effect of nicaRnc-or^tmoking on catecholamine levels 


Author, year, 
country, 
reference 

Number and 
ly^c o f 
subject 

Procedure 

^UsolijN^^ 

Watt*. 

I960, 

U.S.A. 

<*M>- 

lHtyi 

•.02-0.65 mg/kg. 

nicotine intravenously. 

Nicotine administration was associated with significant increase* in peripheral arterial 
epinephrine levels. Ganglionic blocking agents prevented this effect. 

Westfall 
and Walla, 
1962. 

U-S-A. 

(*/*). 

22 mongrel dor* 

Cigarette smoking via 
tracheal cannula; 

2 cigarette/*, minute* 
for 35 minutes. 

Regular cigarette smoke evoked a statistically significant Increase in adrenal eeia. 
vena cava,,and femoral artery levels of epinephrine. Corneille cigarette amok's evoked 
no change. 

Weal fa 11 
and Watts. 
1961. 

USA. 

Oil). 

21 scale volunteers 
approximately 25 
years of age; 

II 6:nirao«n. 

10 amok era. 

3 cigarettes smoked In 

30 minutes. 

Smoking at: rate noted for 2H hours evoked a a i mid cant Increase lo a r in ary tjtne- 
phrtne, but not norepinephrine Wvela. •> _ 

Westfall ct *1. 
1946. 

- UiSA. 

Ifongrrei dogs 

Standard cigarette ■moke 
exposure via endotracheal 
tube. Smok* Inhalation 
every third Inspiration f*r 

8 minute*. 

Bmok* lohsJatjyn evoked a rise Id cardiac output, stroke volume, blood pressure. and 
plums catsch.aLrm.jn* kveis. Pretreatment wuh pruprsnolal dimlnlsned the cardiac 
output and Stoke volume responses but Increased the blood pressure response—the 
Utter effect due to the release of alpha-receptor activity by beta-blockade. 



Source: https://www.industrydocuments.ucsf.edu/docs/kzlkOOOO 
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Airtlii r, )*•»*, 
country, 
r«fvi*iic« 


Number and type 
of animal 


Procedure 


Result# 


Adlsr •( at., 

nos, 

UJS.A. 

<*>. 


Huepcr, 

WiJ. 

US.A. 

till. 


Kabbiu 


Nicotine 1.5 mg. Intravenously in ( percent 
■oli^llon 4of 7 day* pvt wtck fvr noi« thsa 
' I months. 


Th# lu'hofi noud an aneribnrcrosis of tha aorta. affecting mainly th* 
(aatr muscular layer*. MaeroicoptraJly, early change* tonttiiel «( 
inilliirrM of calcareous ridging and aneurysmal dj2iU(i.»n without 
bolabl# fatly dr generation or intimal discontinuity. Mieru*cuci.eail*. 
•arty change* aprrarvd in the motel* cell* of the media, and "chalky** 
deposit* wire noted between lb* elastic fiber*. 


I. 4 monf ret difi. N «otin* subcutaneously. Increasing do*tf* up 
up to rs ec. (ft 5 percent roiutlun for 1 
month. 


I. 4/4 animal* died of infection and showed marked ed^ma and focal 
hyalmiralion of the media of the airia and large vlastie arteries. 
S/S animat* were sacrificed and showed thickening and by a Uni ta¬ 
lks cf thy vral!a of the oercr.ary #ruii-i and ednr.a c? the rnnli* 



2L 49 rata. 

Iocrraainf ddse* up to 1 e«. of t percent 
•elution for 1 month. 

#» well as endothelial prolife ration of other arteries. 

II. Much It*i aortic involvement than that found in the doy*. infre¬ 
quent arteriolar chance* consisting of fibrosis ar.d thickening of 
the media. 

Maslova, 

1954,. 

USSR 

(110). 

Rabbi ta 

L (10) Nicotine subcutaneouily t percent 
•oJutian 0.2 «. daily (or 116 day*. 

11. (14) Nicotine ply* 0.2 %raras cholesterol 
®er day. 

IIL (10) Cholesterol only. 

L Aortic wail— acute swelling of e'talic fibers with focal fr*c•r.enea- 
lion and partial disintegration—no intimal fat dewril* awn. 
Coronary vessels—thickening of the vessel! weir—no fat deposits. 

11. Aorta—"massive" deposit* of "cholesterol" in the tntima and * a* a 
vasorum with "Unmiin'* of the aortic waiL Coronary vtaieli— 
the larger vessel* showed moderate fat deposition and the smaller 
vessel* showed swelling of the ela>tica. 

- HI. Aorta—Isolated lipid ftpiniiion in the arch and uendinf portions 
only. Coronary vessel*—no fat deposition. — '■ 

Czocbra- 

Lptnaain 

1959. 

U.S.A. 

««). 

Rabbit# 

I, (10) 1.0*. eboleaterol/day for ICO 

day*. 

U. (101 Choleaterol plus 0.0015 g. nicotine/ 
dt*y intravenuujly. 

III. (4) Nicotine only. 

Indev of aortic lesion density (choleaterol infiltration): 

I. 2.4. 

IL J.4. 

HI. No aortic lesions noted. • 


(f) Adler, I., Hensel, 0. Intravenous injections of nicotine and their ef¬ 
fects upon the aorta of rabbits. Journal of Medical Research 15: 
229-239, 1906; 

(*6) Huctes, W. C, Experimental!studies in cardiovascular pathology. Vll. 
Chronic hicotine poisoning in rats and'in dogs. A.M.A. Archives of 
Pathology' 25: 846-S5S, 1943; 

1 Thienes, C. Hi Chronic nicotine poisoning. Annals of the New York 

Academy of Sciences 90(1) : 229-248, September 27, I960, 
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* TABLE A23. — Experiment* concerning the atherogenic effect of nicotine administration (cont.) 

Author, year, 
country, 
reference 

Number and type 
of animal 

Procedure 

, Revolt# 

Wenzel et aL. 
1959. 

U.S.A. 

inn. 

Rabbit# 

I. (12) Control untreated. 

IL (12) Control diet plus 1 percent 

cholesterol and 5 percent cottonseed 

Oil added. 

HI. ( 12) Control diet plus oral 

nicotine 2.28 mg./kg./day. 

IV. (12) Regimen 11 plus oral nicotine 

2.28 mg./kg./day. 

V. (12) Regimen II plu* oral niootin* 

1.42 sng./kg./day. 

VI. (12) Regimen li plus oral tiicoitn* 

0.51 mg/kg./dsy. 

Ceneral findings: Marked aortic pathologic involvement waa noted in all 
cholesterol-treated groups: however, no difference waa noted between 
Croup II. and Croup* IV., V, and VI. 

Cardiac hislOpstholOgy: 

I. No chance. 

II. Advanced atherosclerotic change* in the subendocardial vessel*. 
III. Thickening and ftbroai# of coronary artery small tranche*. 
IV.-VI. More severe changes with , greater fatly metamorphosis and 
. actual early myocardial necrosis, but ao doae-depcodeal ef¬ 

fects observed. 

Third e* 

1969, 

DiA. 

O 

Newborn rat* sad 
■lie*. 

Nicotine anbeulaneuusiy up to 5 mg./lcg. 
twice daily by the end of 1 month. 

Animats aulopiied at 1 year. 

No arterial patliioidgy noted. Medial degeneration seen more frequently 
In control*. bug in la that older animals be used. 

Croagogeat 

«t*L, 

ms. 

France 

C Ml* 

Male rabbit* 

L (101 Nicotine subcutaneously 0.14 
•ig./day. 

(IQ) Controls—saline injected. 
Sacrificed at fruen 20-110 day*. 

11. (271 Same as Croup I. 

(27) Controll—saline Injected. 
Sacrificed at 99 days. 

III. (Cfl) Nicotine subcutaneously 

9-5-1.5 mg./day. 

Sacrificed at 3'J day*. 

IY. (24) Kieutin*subcutaneously 0.74 

Significant difference* in sortie aubendotbelial fibrosis bet wen control 
and experimental group* noted onty i* H and (V. In group IV. the 
nicotine-treated group abowed anor# severs changaa. 


mg./day. 

(21) 'Control*—saline Injected, 
One-hat/ of each a roup at* ehuleaterol- 
enriched dirt (O S-1.9 prrcml thole*- 
Urol added) ■ : 

Sacrificed at <0 days. 
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